





EW KIND OF TIRE 


GIVES iy NON-SKID STOPS YOU'VE EVER SEEN! 





Here’s the Evidence 
from America’s Largest 
Independent Testing Laboratory 


[5 yal regular, and also the premium- 
priced tires of America’s six largest 
tire manufacturers were submitted to a 
series of exhaustive road tests made over 
a three months’ period by us, to determine 
their resistance to skidding and wear, 
with the following results: 

“NON-SKID—The new Goodrich Sil- 
vertown with the Life-Saver Tread gave 
greater skid resistance than any other tire 
tested, including those tires listed at from 
40% to 70% higher in price. 

“MILEAGE—The Goodrich Silvertown 
gave more non-skid mileage than any of 
the other tires tested in its own price 
range—averaged 19.1% more miles be- 
fore the tires wore smooth. 

“BLOW-OUT PROTECTION — Despite 
the severe nature of these 
tests, no Silvertown blew 
out, or failed from any 
cause, while two tires of 
other makes failed.” ¥ 
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Wins Hands Down in Competitive Road 
Tests by Famous Testing Laboratory 


GAIN Goodrich makes tire history! With a new 

Goodrich Silvertown that is really two great tires 

in one! For inside the tire is Golden Ply protection 

against high-speed blow-outs. And owtside is the new 

Life-Saver Tread that, in exhaustive road tests by the 

impartial Pittsburgh Testing Laboratory, gave “great- 
er skid resistance than any other tire tested.” 

This tread is actually a road dryer! Its never-ending 
spiral bars, acting like a battery of windshield wipers, 
sweep water from under the tire, force it out through 
the deep drainage grooves—make a dry track for the 
rubber to grip. 


No Extra Cost! 


Go to your Goodrich dealer or Goodrich Silvertown 
Store for a free demonstration. Remember, this new 
skid-protected Goodrich Silvertown also has the 
famous Golden Ply protection against blow-outs. So 
you get ‘wo great life-saving features—AT NO EXTRA 
COST!—to say nothing of 19.1% greater non-skid tire 
mileage—which means you get EVERY 6TH MILE FREE! 


My Goodrich SAP Silvertown 


SKID PROTECTION OF LIFE-SAVER TREAD @&2@ GOLDEN PLY BLOW-OUT PROTECTION 
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IF THE BOSS 


IS A BASEBALL FAN— 


* 


WHAT IS YOUR BATTING AVERAGE ; 


In baseball, either you hit the ball or you 
don’t—the record speaks for itself! Whether 
you ever realized it or not, the same is true 
on any job—the record speaks for itself! 
And the way you hit the ball on your job, 
and the measure by which your boss com- 
pares you with other men, is—most likely 


—training. The home runs go to those who 


know how to hit them. Many of the job 
home-run hitters today got their starts by 
spare-time study of International Corre- 
spondence Schools Courses. This coupon is 
your invitation to follow in their footsteps. 
Why not mark the subject that interests 
you most—and mail the coupon today? It 


may be a big step in your life! 





INTERNATIONAL CORRESPONDENCE SCHOOLS 


BOX 2318-0, SCRANTON, PENNA. 
* Without cost or obligation, please send me a copy of your booklet, “Who Wins and * 
Why,” and full particulars about the subject before which I have marked X: 
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Your Newspaper By Radio! - SU RPRISE! 


New York World’s Fair Takes Shape - 





SPECIAL FEATURES 


U. S. Needs Planes And Men - - 


By Brigadier General H. H. Arnold, 
Assistant Chief of the Air Corps, U. S. « 


The Biggest Little Show On Earth - MECHANIX ILLUSTRATED 
By Robert M. Hyatt will contain more pages, more 
. : and bigger pictures, more 
human-interest feature articles, 
The Men Behind The Stop Watch - were home-workshop and 
hobby projects, more and 

By Maxwell Reid Grant bigger plans and drawings. 
Pass the good news on to 
your friends and tell your news- 
Tuning Up The Outboard Motor - dealer to reserve a copy for 
\ The price remains |5 cents 


bargain on the 


Pursuing The Postmark - 
MECHANIX _IL- 
ill be out May 10. 


LOOK FOR 


By Montgomery Mulford 


How To Cut Sections Fer Your Microscope 


By Julian D, Corrington, Ph.D. 


(Continued on page 8) 
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- SELLING INVENTIONS 


115 Mechanical Move- 


ments Like These t 
Besides many other features 
and facts there are 115 differ- 
ent mechanical movements and 4 0 0 KS 
principles in the big, 48-page 


Book below. Maybe there is th 
just the idea you need to solve W1 
some mechanical problem. Use is] R ale E S 
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MAKE MONEY IN YOUR WORKSHOP 
auto tr atere, canoe ~ iceboats, cruisers, 
md electric refrigerators described in 
ee BLUEPRINT BOOKLET 
MODERN MECHANIX PUBL. CO., Fawcett Bidg., Greenwich, Conn. 


Build furniture Sailboats 











-- /M GOING TO HAVE 
AW ATLAS IN MY SHOP. 











Free NEW CATALOG 


All who see the Atlas precision 
lathes and other shop equipment 
talk about the power, versatility, 
and extra features of these mod- 
ern machine tools See for your- 
self before you buy. Send for 
new 1938 Catalog today. 


ATLAS PRESS Co. 
552 N. Pitcher Street 
Kalamazoo, Mich. 
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Animals To Supply Heat 
In Air-Conditioned Barn 


gn pena ripen, coupled in America’s 
mind with big cities, big theaters and luxu- 
rious private homes, can be expected to invade 


the farm shortly to make the farmer’s barn a 
bette: work in and a more healthful 


place for livestock to live in 


place to 


But when it does invade agricult . air-con- 
always use the 


This was indicated in an 


will not apparatus 
the cities 


Fairbanks in the current 


ditioning 
utilized i 
article by F. L 
Agricultural Engineering 

A mechanical heating unit or 


issue ol 


mechanical 
not always Strictly necessary to 
air-condition a where livestock are kept, 
Mr. Fairbanks reveals. Animal heat, good in- 
ventilation are frequently 
ingredients to control the 
which farmers must work and 


must live. Some of the equipment can 
farm 


cooling unit is 


barn 


sulation and prope1 


the only necessary 
atmosphere in 
, 
livestock 
be made from materials found on any 
Air-conditioning for barns and storage cellars 
nd buildings are discussed by the agricultural 


engineer The problem of storage conditioning 
is made relatively simple by the fact that no air 
flow is needed. In fact, he remarks, except for 
the occasions on which the storage space should 
be aired, any air flow is actually 
A large amount of the heat required in winter 
can come from the bodies of the animals them- 
sulation is effective enough 


Mr. Fair- 


undesirable. 


selves, provided the in 
the building 

banks explains 
A trough near an opening in 
used to take advantage of the relative flow of 
hot and cold masses of air to circulate clean air 
through the building. Back of the scheme de- 
scribed by Mr. Fairbanks is the fact that winds 
come from the same relative motion of hot and 


1 
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the roof can be 


cold masses of gas in the earth’s atmosphere. 


Defective Welds Detected 
af . af 
By “Magnetic Eye 
A “magnetic eye” which can see into metals 
and detect bad welds has been developed by Pro- 
fessor W. B. Kouwenhoven of Johns Hopkins 
University and A. E. Vivell of Princeton Uni- 
versity 
The eve’ 
The welded seam is magnetized by 
For welds less 


is based on principles of magnetism. 
powerful 
alternating magnetomotive force 
than one-quarter-inch thick, 60 cycle current in- 
magnetic flux. Two 


I ire placed on 


sures penetration of the 

rch coils connected in oppositi 
the seam so that any stray field which may be 
present cuts their windings. The shape of the 
wave of electromotive force induced in the coils 


is then observed by means of an oscillograph. 


When A 


Get a Yea Kick 


*C’MON BILL, 
I'LL SHOW YOU HOW TO 
) > HAVE FUN/ 


Motorcycling is the world’s greatest outdoor sport! 
Good times all the time for the owner of a Harley- 
Davidson. Ride with the happy members of your 
local motorcycle club. Go on gypsy tours, reliabil- 
ity runs, tourist trophy races; take in hillclimbs, 
race meets and other thrilling events. See the 
classy 1938 models at your Harley-Davidson dealer. 
Ask about his Easy Pay Plans—mail coupon NOW! 


— HARLEY-DAVIDSON MOTOR CO. 
Dept. MM-538, Milwaukee. Wis 
T’m rarin’ to be a rider. Send FREE motoreveling 
magazine, “‘The Enthusiast” and illustrated literature. 
€ Stamp is enclosed to cover postage. 
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NEW MECHANICAL INVENTIONS 


| Test Chair Gauges Comfort 
| Wrist Magnet Is Beauty Aid 
Sun Operates Gas Machine - 
Machine Tests Peas’ Quality - - - - 
Simplified Deep-Well Pump Increases Effi- 
ciency 50% - - - - - - «ss « 
Apparatus Breaks Germs With Tonal Waves 


TRAIN FOR 1 — pene —ountes € On See? -Ty pe 
A GO oO D PAY J '@) B IN New Tool Exerts Pressures Up To 1,500,000 


Pounds - - - - - sos & = « 
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eo] ia-\me lenge) tee) tia 7 vie) tm agem | Gasoline Turbine Engine Perfected For Ma- 
e Turbin ine Perfected For Ma- 
PAY TUITION AFTER GRADUATION ~— 


Practical training on full size Learn about the *‘Pay Tuition Apparatus Takes waehegrages al Saville 
electricalequipment.**Learnby After Graduation Plan,” “Part Particles - - FA 
Doing”’ in 12 short weeks. No i—= Employment Plan.” “Job 7 

revious experience or ad vancec After Graduation Service.” ‘ 
Prdeation mecded. Send the NOW... Diesel, AirGondition- | Scale Device Tests Peaches - - - 
Coupon NOW for Big Free ing and Electric Refrigeration 

Illustrated Book. at no extra cost. 


euee=s MAIL THIS COUPON TODAY see<=~-, 
H.C. LEWIS, President; COYNF ELECTRICAL SCHOOL [{ DEPARTMENTS 
500 S. Paulina St. Dept 58-53 Cc —— ill, g 

Please send me your Big Free Book and details of your i Problems - = 1“ > = - ae m 


“Pay Tuition After Graduation Plan. 1 
NAME Saaavaba hihi hcies ree ; Chips From The Editor’s Workbench 
STREET . : Nic Sprank’s Oddities - - - - 
I ~ . 

-“§ Crafts And Hobbies - - - - - 


sf 
Learn Profitable Weatnaston Photography Section - - - - - 
§ New Ideas For Home And Shop - 
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Salaries of Men gna Women in the fascin 
fession of Swedish Massage run as high ta to 


To bet week but many prefer T to open their own of- 

fices. Large incomes from Doctors, hos , eani- 
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MISCELLANEOUS 
False Gems Easily Detected 


| Process Reinforces Oil Films 


INDUSTRIAL WELDER, Mirror Teaches Batting - - 


WORKS ON 110-VOLT S | Hospital Boasts Safety Chute 


Electric Light CIRCUIT = 
_— 192 Tiny Tea Set Worth $2,000 - - - - 


At this unheard of price, you can get > 
this marvelous DY N AMIC Super- a RETAIL Night View Of Edison Tower Makes Striking 
Photograph - - - - - - - = = - 


Charged Welder—this welder is a 

— departure from accepted + 

tices. It willdothe work of much higher priced . 7 nny 
types —efficiently cooled—light of weight— Tiny Stage Coach Model Valued At $1,500 
easily portable. Will solder and braze on the , “" 

lightest material. Works on iron, steel, tin, Fooling The Birds - 


brass, copper and all other metals. lt = 1 
WELDS Cyli Sioche, Quamese. Penden, Lock Raises Vessel 60 Feet - - - 


Tanks, Farm Machinery... ! Scientist Secures Photo Of Large Sunspot 
AG ENTS With this Dynamic Super- Gr 
Charged WELDER, a man ~ roup - se SS = * . * . - “ 
Make bi without previous experi- ‘ . 
ne ane ence can make as much s . ~ Working Steam Roller Model Pulls Heavy 
rages factories 5.00 on a repair job . Load 
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machine shops. | t?4n_one hour. M: any S 
Write TODAY | Weldin T r | Engineers Pave River Bed - - 
and ask for our ay ie $15. 0 = in . . 
: + weeny 5 Te : sive oe “ 
1-DAY TRIAL Open a Welding Shop NOW. SY Student Develops Explosive 
en DYNAMIC WELDER COMPANY * a=? = » —— 
2226-DF Silverton Road, Chicago, Illinois —— Home Features 35 
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Device Calibrates Voltage Of 
Powerful X-ray Machines 


The super-voltage X-rays used in treating 
deep-seated cancers can be accurately standard- 
ized for the first time, the U. S. Bureau of 
Standards has announced. Measurements up to 
400,000 volts have been made for such standard- 
ization by two scientists of the Bureau’s staff, 
Dr. Lauriston S. Taylor and George Singer. 

The significance of the work, Dr. Taylor re- 
ports, is that it takes the “chance” out of previous 
work in the field of high-voltage X-ray therapy. 
Previous experimenters have used 400,000-volt 
X-ray without knowing, truly, what dosage they 
were administering. They obtained different 
results with the higher voltage rays but were 
unable to know whether the effect was due to 
the characteristics of the more piercing radiation 
or to inequalities in X-ray dosage. The new 
Bureau of Standards work permits dosages of 
radiation up to 400,000 volts to be known ac- 
curately for the first time. Previously 275,000 
volts was “tops” for such calibration work. 

To measure the rays, a tube of special design 
was constructed and one of the world’s largest 
pressure X-ray ionization chambers (shown 
above) was built. 

This research was necessitated by the building 
and operation, within the last three years, of 
several dozen X-ray plants operating at the 
higher voltages. Previously X-rays generated 
by voltages up to 200,000 volts were used in treat- 
ing cancer and other serious diseases. 


It is being predicted that airplanes have reached 
their top speed, so far as commercial flying is 
concerned. 


NOTICE 
Changes in the make-up and title of this maga- 
zine will become effective with our next issue. 
Reserve your copy now. Our new name will be— 
“MEcHANIX ILLUSTRATED.” 


When Answering 
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Start $1260 to $2100 a Year 
42,166 APPOINTMENTS IN 
1937 GOV'T YEAR 


Railway Postal Clerks 
stal Clerks get $1,900 the first year regular, 
being paid on the first and fifteenth of each mo mth, ($79.17 
each y day.) Their pay is automatically increased yearly 
to $2,450. Advance may be had to Chief Clerk at $2,700 a 
year. ($112.50 each pa Ly day.) 


Railway Px 


3 Days On—3 Days Off—Full Pay 
Railway Postal Clerks on long runs us sually work 3 days 
ind have 3 days off duty or in the same proportion. During 
this off duty their ntinues just as though they were 
working. T} tr: a pass when on business. When 
retired with a pension. 


they grow old, "thes ar 
City Mail Carriers, Post Office Clerks 
Clerks and Carriers now get $1,700 the first ve 
nd automatically increas 


iron regular 
e $100 a year to $2,100 and $2,300, 


Customs Inspector 
Salary $2,100 to start. Men 23 to 
Work connected with examining 
rgage and merchandise entering the 
ntry from foreign parts covering 


boats, trains, roads, automobiles, etc. 


Many Other Positions 


Many other px sitions are obtair able. 
= customs ‘hose wishing these positions should 
INSPECTOR . r fy at once. 
Get Free List of Positions 
Fill out the following coupon, Tear it off and mail it today—now, 
at once, 
This investment may result in your gettin 
nent jab, 
—— ee een wee 
FRANKLIN INSTITUTE, Dept. P262, Rochester, N. Y. 
_ Rush to me —— free of charge (1) a full description of U 8. 
a Jobs 3; (2) Fre e copy of illustrated 32-page book, “Flow 
U. 8. ent Job’: (3) List of U. 8. Government 
Jobs; ‘) Tell me what to do to qualify for a U. S. Government Job. 


a big-paid govern- 


Use This Coupon Before” You Mislay it. ““Write or Print Plainly. 


Mention May lern chani 15 
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MAKE MONEY IN YOUR WORKSHOP. 
8s ft viture auto trailers, canoes, icebo cruisers, sailboats 
and electric refrigerators de ser sted in 

EE BLUEPRINT BOOK 
MODERN MECHANIX PUBL. CO., Fawcett Sidg- » Greenwich, Conn. 











LEARN AT HOME 


Are you adult, alert, ambitious, willing to study? 
Investigate LAW! We guide you step by step— 
furnish all texts, including14-volume Law Libra- 
ty. Training prepared by leading law professors 
and given by members of bar. Degree of LL. B. 
conferred. Low cost, easy terms. Send NOW 
for Free,64-page “1 awTraining for Leadership.” 


LASALLE EXTENSION, Dept. 5493-L, Chicago 
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Haven't you often 
driven the wrong road 
and had to backtrack 
many miles? The Hull Stream- 
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Water Tank Will Serve As 
Wind Tunnel For Airships 


IDED by the Navy Bureau of Aeronautics, 
Dr. Arnold M. Kuethe and his associates of 
the Guggenheim Airship Institute in Akron, Ohio, 
building a water tank which will serve as a 
wind tunnel for airships. The tank, which will 
measure five feet by eight feet when completed, 
will be equipped with apparatus to simulate wind 
susts by means of a water jet. 

A water tank and a submersible model of an 
airship must be used in the tests, because the 
model and the medium in which it is moving 
must have nearly the same density. A _ tiny 

‘lighter-than-air” model would be too difficult to 
construct and handie. Since mechanical diffi- 
culties render the lighter-than-air model im- 
practical, a water tank and a submersible model 
can be used equally well. 

Studies of what happens to an airship when a 
gust of wind hits it will be carried out and the 
experiments will serve to throw new light on 
why many big airships of the past have been 
defenseless against storms. The Society of 
Rheology, which is interested in the experiments, 
is a group of physicists and engineers interested 
in studying the flow of materials such as gases 
and liquids. 





Designer Of Mercury Vapor 
Engine Stresses Its Value 


William L. R. Emmet, designer of the Emmet 
mercury vapor engine, which uses mercury vapor 
much as an ordinary steam engine uses steam, 
claims that his type of engine, if applied to vessels 
like the “Normandie” would result in fuel and 
space savings of several hundred thousand dol- 
iarS a year. 

The 1ercury engine, which ha ares used to 

a power plant at Hartford, Conn., is theoreti- 
cally more efficient than steam i cause of the 
h 


at mercury boils at a much higher tempera- 


lact 1 
ture than water. The efficiency of a steam engine 
depends on how hot the steam is. Chief hindrance 
hus far to its acceptance by engineers has been 
he fact that installation of the mercury engine 

extremely expensive because of the high price 








of mercury. Once installed, however, the mer- 


cury does not need to be replaced and it produces 


more power per pound of fuel than steam does. 





NOTICE 

Changes in the make-up and title of this 
magazine, designed to make your favorit 
publication better than ever before, will be- 
come effective with our next issue 


Be sure 
and reserve your copy now. Our new name 
will be—“MeEcHANIx ILLUSTRATED.” 
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on better jobs at better pay and shorter ho 


Sond For a = BOOK 





Mail 1 the coupon fodey for FRI 
trated | kK ! 
? lip ind f i 
eer Dol remark fi 
at ine s 13 I 
d= equi} Learn 
¥ you can 1 suc- 
cessfully ¢ ur 
re time. 7 ey. 
Ne et prepare, 
I) t wait ¢ Bday. S 
OW for Engi 


Dobe's FREE Book. 














Paes 

ENGINEER DOSE, Div. 4735, Libertyville, fil. 

me y ok “Successt Draftax “ 
Tiease expla you assist ) r graduat « ? 
Va - —— - 
! ive _ —_ _— 
Tox 
Sta 1 ge 

1 

















Editor N ote Your questi s will be answered 

not ? “ire she al resear , I trade secrets. 
scribed s issue ¢ so t ed fre ron requ 
re | ess P s Editor lod lechanix, 





personally and free of charae by MM experts provided they do 


and addresses of manufacturers of new products de- 
t. Enel 1 self-addressed and stamped envelope for 
1501 Broadway, New York City. 














HOW TO ASK QUESTIONS 


Every day the Problems Department receives scores of 
letters in which are asked questions relating to articles 
which have appeared in MODERN MECHANIKX, as well as 
questions on subjects of particular interest to individual 
In both cases; MODERN MECHANIX editors are 
willing to be of as much assistance as possible—BUT the 


readers 


reader must not expect the impossible 

Assistance can be given only when the reader asks a fair 
question, 

For example, a short time ago a letter was received in 
which the following question was asked I saw a man 
looking for a place to dig a well and he carried a short 


iis arm he 


piece of wood in the shape of a ‘Y Under 
carried a can. Please tell me what was in the can.” 

The reader's curiosity could have been satisfied im 
mediately if he had asked the question of the man carrying 
the can. 

Another type of question, more common but quite as 
impossible to answer, is the one in which the question 
ipplies to an article in MODERN MECHANIX but does 
not identify the issue For e “I am building the 
radio set described in MODERN MECHANIX and instead 
the tunin 


imple, 
of usin condenser you recommend, I would like 
to use one of smaller size. Do you think this will be all 
richt ?” 

the years MODERN MECHANIX has been pub 
lished, many radio sets have been described The editors 


During 


have no means of knowing from the question which re 
ceiver the writer is buildi: 
The editors 


isk him to identify the set either by name or the year 


therefore must write to the builder and 


nd month of the issue in which it appeared. Time would 

have been saved by evervone concerned if the writer had 
taken the trouble to mention the exact issue carrying the 
rticle. 

When a reader is constructing something from plans pub 
lished in MODERN MECHANIKX, the editors are more than 
pleased to help when problems arise during construction. 
We are pleased to help for two reasons First, we like to 
he of service to our readers, and second, we like to have 
MM projects completed satisfactorily 

The question previously mentioned brings us to another 
important point applicable in varying degrees of importance 
to all how-to-build articles: “‘How can I change the design, 
, of bunk project? , 

To almost every question of this type, the answer must 
he “You can’t.” It is true that if a table is described as 
being thirty inches high, the builder can make it twenty-nine 


size, speed etc 


or thirty-one and the table will be just as good. But un 
fortunately, the average builder does not wish to make 


changes as simple as this. He usually selects projects not 
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lending themselves to changes without serious effects. For 
instance, every day’s mail brings many letters from good- 
intentioned boat builders who select a certain boat and ask 
our advice on increasing or decreasing the size of the hull, 
increasing the speed by using an engine of greater horse 
power, changing the sail area, redesigning the cabin, or 
“improving” any one or more of a dozen points 

To every question of this type the answer must be the 
same: “Follow the plans unless you feel competent to 
redesign the boat.” 

To many builders, this answer may seem harsh and dis 
appointing. With those builders we sympathize because it 
is not difficult to understand that the future boat owner 
may wish to increase the speed of a boat by using an 
engine of higher horsepower. However, the answer re 
mains “‘No.” Each boat was designed for certain general 


wer may not give the 


speeds, and the mere addition of p 
result desired And as to giving answers to questions of 
the speed of a boat with another engine—that is impossible. 
Frankly, we don't know. Any answer we would give would 
be the result of a guess, and our readers can guess just as 
easily as we can. 

Then too, many readers wish to change the dimensions 
of a boat. They select a boat of certain size and then ask 
us how to change it so that it will be eight feet longer. 
Such a procedure should not be attempted by anyone but 
a competent designer, because this is a problem of design 
more than one of construction. To supply the builder with 
a new set of drawings and construction details would cost 
far more than the reader would care to pay. 

Balance in a boat is a delicate and certainly an important 
quality Therefore, do not expect to change an. inboard to 
outboard type, and vice versa, without being prepared to 
undertake the problem of re-establishing its balance as well 
as every other characteristic the boat may have. Even 
slight deviations from the plans in this matter may change 
what would have been a completely satisfactory craft into 
one suitable only for sinking at the first opportunity. 

A short time 
had built “Scram” but instead of the engine recommended 


azo a reader wrote to us to tell us that he 





—one of 40 to 50 horsepower—he was going to install one 
of 125 horsepower, and “how far from the stern should it 
be placed?’’ The editors knew that it should be placed much 
further from the stern than that builder suspected. In fact, 
it should have been placed out of sight, because “Scram” 
probably would shudder every time it came within fifty 
feet of a power plant of this size. 

Many readers would do well to read directions carefully 
before attempting to build a boat. If a man knows nothing 
about boats, understands no construction or nautical terms, 
he should spend some time learning the fundamentals before 
embarking on actual construction work. The editors have 
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Italy Surpasses America In 
Establishing Air Records 


Aviation records mean dollars in the value of 
airplane exports. It is more than coincidence that 
during the last two years, when the United States 
led the world in the number of aviation records 
held. aeronautical exports reached an all-time 
high, says Charles F. Horner, president of the 
National Aeronautic Association in Washington 

The sad part comes because now Italy has re- 
placed America as leading world record holder 
Last year the aviation record situation looked like 


United States 54 records 
France . 37 records 
Italy 26 records 
Germany 8 records 
Great Britain 1 record 
Russia . 1 record 


Now, however, the aviation “batting averages” 
of the world have shown significant changes, and 


look like this: 


Italy .... .45 records 
United Sta ates 43 records 
France 25 records 
Russia ..... 15 records 


14 records 
4 records 


Germany 
Great Britain 

Fully as dramatic as Italy's climb from third to 
first in the record ratings is the rise of Russia 
from one record to 15 records within a single 
year, states Mr. Horner. 

A feature of the records race has been the battle 
between Italy and Great Britain for the world’s 
altitude mark. Since last summer first Italy and 
then Great Britain have alternated in pushing the 

irk higher, each time by approximately 2,000 
feet. It is now held by Great Britain at 53,937 feet. 


Problems 


l t SI rova 
I 
edi cat pa the « ‘ bil 
( I 4 pre s tl ! ' 
t ith | patent or M \ kt inve 
t in idea | ew write tot kis 
i has be pa This « Is 0 lor pa 
who will swe " irch has I 
I if thi I 
> ‘ ! lot ‘ sul tl i that Vv the 
s of letters are received a month, the time available fo 
each letter naturall ] ted to rea ible 
Some letters received contai twent to tl 
’ each one of which would require 500- to 2,000 
\ nswel Those letters « he ‘ 1 onl l 
I the ite t tandar ! bool " labl 
i } blic librarie 
MM editers have a sincere desire to help reade m their 
but they « do so only with the help of t 
re h elf 


THE EDITORS 


Do you like RADIO? 
Does the future of 


TELEVISION 


Interest You? 








Send for your FREE COPY 
of this book of FACTS 


Full of instructive Information on Employment 
Opportunities and Requirements 





\ t ! ! 
will ot t 4 
itr WwW i 1 
h no ex lnot i , 
t \ kr 1 ‘ " 
Major sul le Tel ' ‘ 
Hick Sy ster Ar rrat K ¢ ( 
I s K ( I i l 1 
and u atior 
NATIONAL SCHOOLS i old tra t \ 
exclusive devoted to training nbition u I st equis ' 
* i I 


> t i 


NATIONAL SCHOOLS 


Los Angel es sata 
Request for FREE BOOK of Details 











NATIONAL SCHOOLS 

Depe.MMR-5 i000 So. Figueroa Strect, Los Angeles, Calit ; 
NAMI AGI ) 
ADDRES» 


cCITy STATE 


~—_~-~~— 





>1 
rai | 











Get a better job In the 
gigantic automobile industry. Make 
yourself an expert quickly with the 
ie Ip of these amazing automobile books, 
19th edition, chock full of vital auto- 
mobile inform: ation. Put your finger on 
what you want to know without long 
search or study. The Jiffy Index (exe — 
sive in these books) makes them 
instant reference library. Take advant: .— 
of our great offer to ship them to you 
FREE _ examination. 


on approval 






nnewer in these 
of they 


boc oke w ove 

are right up to th 

covered, 2500 page 1 

marine engines, nz this the most 
€ mete aut t bi ig volumes in th 13 








ere are 6 
gold stamped. 
oka, if you send now, we will inclu de a membership for one year 

ul Society, which entitles you to free consultation privileges 


e ablish h 
brand new edition. Covers are flexible leatherette, 
In ac ddition to there be 
in the American Te 

w th our autome Sbile experta, 


Fit eens 3 for Bigger Pay 


d the coupon new with your name and address o 


oney). 


nly, (don't send r 
ee ee ee ee ee ee 


AMERICAN TECHNICAL SOCIETY 
8 t 





Drexe! Ave. at S8th Dept. pe | Chicago, Htinois 
TO Bor I will pay the fow 
ret 
e 
je free 
ir offer | above, 
ny 
< 
Attach letter stat Awe pation and name and address emy er and that of at 
leaet one business a as reference 





)-e- 


2 
C83 





ELECT 


RADIO-~:REFRIGERATION: 

DIESEL ELECTRIC POWER 
Leam Quickly in Spare Time at Home 
~by Practical Shop Methods 





New easy way to prepare for jobs leading to salaries O 

of $30, $40, $50a week. Vapertunities | toearn $—$10a <— 

ree i more while training. y doing actual ff J 
jobs in your own home electrical shop. > lectric op- —_". 

vent and aratus supplied at no ext cost to make T AD 
training practical. No previous experience or advanced | ( 
€ducation necessary y back if not satisfied ir 2@ 
Write cE JOK of reas rtunities for | WY 
you as a trained Electrical Man. u 


H. W. PETERSEN, President i 
Hinsdale, lilinois H 











STREET___ 





STATE 


i 
I 
i* ' 
| 
i ! 
ee ! 
Se — — ss co aan an am om mmenl 





“OIL DOES NOT WEAR QUT” 


(U.S. BUREAU OF STANDARD—BUL. 86) 
THEN WHY CHANGE OIL?~—2eeause 


ordinary oil filters remove solids only and none of the 
other destructive foreign matter. 
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New De-Icer UsesEngine Heat 
To Warm Plane’s Wing 


Ice formation on airplane wings—that bug-a- 
boo of pilots—may be prevented by a simple and 
efficient system utilizing waste heat from the 
exhaust pipe of the airplane’s engines, it is re- 
vealed in a patent (No. 2,081,963) recently granted 
to two National Advisory Committee for Aero- 
nautics engineers. 

The inventors of the new “ice preventer” are 
Dr. Theodore Theodorsen of Hampton, and Wil- 
liam C. Clay of Buckroe Beach, Va. 

Readily installed in airplanes of any type— 
biplanes, low and high wing monoplanes—the 
system utilizes vapor heat by projecting it against 
the leading edges of the wings where ict generally 
forms. The heat warms the wings, and prevents 
ice formation. 

The vapor heat is produced in a boiler or tank 
which is built around the engine exhaust pipe. 
The waste, hot exhaust gases passing through the 
exhaust pipe, transfer their heat to the water in 
the boiler and vaporize it. The hot vapor travels 
through a pipe into a long, perforated, distribu- 
tor pipe which lies inside the wing adjacent to its 
front edge. Out of the perforations the heated 
vapor shoots in a series of jets against the leading 
edge of the wing. The hot-water vapor keeps 
the wings warm. 

The condensed vapor flows into pockets inside 
the wing, where it drains down pipes back into 
the boiler. It is again converted into hot-water 
vapor by the hot exhaust gases. Thus the ice- 
preventing system is a continuous one. 

To prevent the returning condensed water 
from freezing, a portion of the return pipe passes 
through the main pipe along which the hot 
vapors are passing to the wings. 

Another feature of the ice preventer is the 
inclusion of rain slots in the wings for collecting 
moisture flowing rearwardly from the heated 
parts of the wings. These collect and dump the 
moisture to prevent it from reaching the unheated 
rear surfaces of the wings where it would freeze. 

Installation of the ice preventer, say the inven- 
tors, does not disturb the balance or stability of 
the airplane. 


New Use For Old ‘Squeegees’ 


QUEEGEE plates which have become too 

dull for further use, can be converted into 
serviceable developing trays for processing large 
prints. Bend up the sides and ends of the plates 
so that the tray attains a depth of about 1% 
inches. Do not cut the corners of the metal, 
but rather fold them over to form a flat-type 
waterproof joint. 


NOTICE 
Changes in the make-up and title of this maga- 
zine will become effective with our next issue. 
Reserve your copy now. Our new name will be— 
“MEcHANIX ILLUSTRATED.” 
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to appear varies with the individual 

case, but in many cases new air 
The illustrations above ex- appears in as little as 90 days 
plain the Rand principle of Usually hair stops falling out after 
growing hair At left is a first few treatments, scalp lows 
starved hair root—too weak and tingles with new vigor due 
t oot hair through tl stimulated circulation Often re- 
scalp. At right is a strong, sults are quick and startling. You 
active hair root—G ROWING use the Rand at home, while resting 
HAIR- —hecause is prop or reading Several 15 minute 
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erly nourished by rich blood treatments per week are sufficient. 


supply, 


PRICE Only $9.95 


SEND NO MONEY—YOU PAY ONLY IF SATISFIED 


You may have spent hundreds of dollars to regain your hair. The 
Rand costs you only $9.95, complete, but you pay this only if you 
are satisfied with results, Send no money with coupon below 
Pay postman small deposit of only $5.00 plus postage on arrival 
of the Rand. Then use it for 30 days according to directions, If 
you are then convinced that it is helping you, pay balance of only 
$4.95 Otherwise return the Rand te us for full refund. You 
risk nothing and you may again enjoy a thick, luxuriant growth 
of hair! Hurry—rush coupon below today, 








RAND HAIR GROWER CO., Dept. H-1660, 402 E. 4th St, Newport, Ky. 


Rush this Coupon 





SEND NO MONEY’ 


Rand Hair Grower Company, S ome H-1660 


402 East 4th st., Newport, 

Please ship the Rand, kn to me €.0.D. for $5.00 plus 
postage. I agree to pay balance of $4.95 if after 30 days, 1 am 
satisfied with results Otherwise I may return the Rand to you 
and you will refund my money 
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ONLY CORONA HAS IT! a a a eae Pr nie} The 


NEW YORK INSTITUTE, OF PHOTOGRAPHY ider 
Ask any “big machine” typist if Floating Shift 


10 West 33 St., __—_—«Dapt, 453) _ Hew York City fi 
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doesn’t save work and wear, improve align- LEARN To tape 
ment, add speed! Then look at all the other PLAY THE @ HAWAIIAN. GUITAR =P 
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touch chart. 
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RADIO Want 


How would you like to save up to 50% on 
Nationally advertised Radios, such as Strom- 
berg Carlson, Philco, RCA, Zenith, G. E 
etc., etc., for home, farm and auto, over 
400 models to choose from. Also hundreds of 
electric appliance items for the home. Write 
My today for the new 1938 giant catalog FREE. 


MODELL'S bept.ss. Cortlandt St., N.Y.C 
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Tiny Ball Bearings, Size Of 
Pin Head, Produced 


Tiny, precision ball bearings are now being 
manufactured in Switzer] In overall size, 
including the ball race. they are no longer than 
the head of a pin. They can be substituted for 
jewel and plain bearings in all ns of clock- 
work, motors, delicate machines and sensitive 
measuring apparatus. 

They are particularly useful for < n instru- 
ments because they withstand shock and 
vibration better than jewel bearing 
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can 














the reduction of friction obtained haves 

for comparison with jewel and plain bea 
The mean damping time for rotational motior 
identical conditions was eight times cer than 


for plain bearings and 20 times longer than ior 
tapered pivots. The ball bearings have an 
tremely low coefficient of friction so that only 
approximately the same force is required for 
starting as for running. 

The smallest ball bearings now : able (1.5 
millimeter diameter) have three balis and the 
larger ones have eight. It is claimed they operate 
satisfactorily up to 10.000 revolutions a minute. 
Only 15 per cent as much oil is needed for !ubri- 
cation as is required for plain bearings, so that 
they do not need lubrication for years in a small 
unit. The machined accuracy of the bear i 
plus- or minus- 1/10,000 of an inch. 











All-Welded Railroad Trains 
Predicted By Expert 


The railroad car of the future will be largely 
assembled by gas, arc. and spot welding, V. R. 
Willoughby of the American Car and Foundry 
Company, New York, declared 
tion of the American Welding Society 

Welded freight 
greater pay load than the lightest riveted design, 


petore a conven- 


cars can carry 2 


“a difference which becomes highly significant 
when the mileage of the average car is con- 
sidered,’ Mr. Willoughby pointed t. Welded 
70-ton hopper cars already built weigh 45.900 
pounds compared with 50.200 ; ds the 
riveted ones. The welded cars aré le, therefore, 
to -arry 164,100 pounds of pay load whereas the 
load-carrying capacity of the rivet 1y 
159.800 pounds. 

“Welded cars have behaved with entire s 
faction since 1930,” Mr. Willoughby said. “Skillful 
designers make use of other advantages oi weld- 
ing. For example, the free discharge ement 
from hopper cars practically requires the smeoth 
interiors made possible by welding. Alloy stee 
and aluminum cars as well as tank cars for liqui- 
fied gases have also been welded with entire 
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HOW A SIMPLE TRICK 
MAKES SHAVING EASY 


@ Blackstone, master magician, says: “Making 
whiskers disappear like magic is one of the 
easiest tricks on earth. Just slip a Gillette Blade 
in your Gillette Razor and — presto— you've got 
the closest, longest-lasting shave money can buy. 
Shave the Gillette way and your face shows the 
difference—looks cleaner and smoother for hours!” 


@ A few passes whisk 
away Blackstone’s 
steel-gray stubble 
quickly and cleanly. 
You don't have to be 
a magician to dupli- 
cate this feat. Simply 
use a Gillette Blade 
in a Gillette Razor. 
You'll get the world’s 
best shaves for /ess 
PRESTO! THE WORLD'S BEST SHAVE 


@ Gillette Brushless Shav- mm 
ing Cream—made with 
peanut oil—softens tough 
whiskers, speeds shav- 
ing, soothes the skin. 
You Illike it! Big tube 25c. 


than one cent a day. 
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Gillette 224, 


MORE SHAVING COMFORT FOR YOUR MONEY 
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Go as rapidly as your time and abilities permit. 
Equivalent to resident school work—prepares for 
entrance to college. Standard H.S. texts supplied. 
Diploma awarded. Credit for H. S. subjects already 
completed. Single subjects if desired. Bulletin on request. 
Specialized training is absolutely 
essential to Success today. Over 
150 noted Educators, Engineers and 
Business Men helped pre | spe- 
cial instruction materia! ed by 
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home building. Aquaplanes 
Outboards, Rowing Shells, 
Ice Yachts, Sailboats, Snipes 






& National one design. 


SPECIAL GIFT OFFER,S6 
DOUBLE PADDLE FREE. 
While they last. Write today. 


KAYAK BOAT CO. 
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EW YORK. WN. Y. 
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you a profitable n, casting 5 & 10¢ novelties, ashtrays, 
toy autos, etc. as Ma cturer for firm of many years standi 
No experience ne ‘ry as we furnish full instructions wit 
moulds. If interested in devoting spare or full time t fitab! 
work write AT ONCE stating age and space avs Ss we are 
now closing arrangements for 1938 supply of our goods. 
METAL CAST PRODUCTS Co. 
Dept. 2, 1696 Boston Road, New York, N. Y 
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New low prices make this profitable welding service available 


everyone Opens doors to big pay jobs that carry real 
Hobart Welders are easier to operate, faster guaran 
teed to bring you quality welding business , - eXtra profits 


will pay for welder without expense to you, 


, AND EASY , MNO INVESTMENT TERMS—PROFITS PAY FOR IT 

0 “ “PAYS F T F Extra earnings and savings possible with Hobart Welders make 
BUILD-YOUR-OWF PAYS FOR ITSEL it easy to own without expense, You can even rent a new Hobart 
TERMS later purchase it without loss. Coupon brings details 
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Probe New Matter Property 


What may be an entirely new property of matter 
has been discovered in one of the world’s rarest 
minerals known as “Hackmanite.” Found origi- 
nally in the rugged fiords of Greenland in the 
early years of the last century and later in the old 
crater of Italy’s volcano Vesuvius, Hackmanite 
has long been a treasured collector’s piece for 
scientific museums, for its rarity alone. Now a 
clear variation of the deep blue, lapis lazuli-like 
mineral may take on the added merit of research 
value. 

Samuel G. Gordon, associate curator of minerals 
in the Academy of Natural Sciences here, ex- 
plained the rare mineral and its new found prop- 
erty to Science Service. 

The American mineralogist O. Ivan Lee of 
Jersey City, N. J., has made the strange discovery 
that a quickly passing red-violet colored streaking 
of the surface of Hackmanite can be revived at 
will by radiating the mineral with ultra-violet 
rays, explained Mr. Gordon, 

For many years, continued Mr. Gordon, miner- 
alogists have known that when a clear variety of 
Hackmanite was fractured, characteristic and 
beautiful bright red-violet splashes of color ap- 
peared on the clean surface. Then, on exposure 
to ordinary light, they passed away. 

Radiation with ultra-violet light, Mr. Lee has 
found, brings back the lost property at will and as 
many times as one wanted to perform the experi- 
ment. 

The first thing which one might think of to 
explain this strange revival of a color-death would 
be fluorescence, at least in the ordinary sense of 
the term, he added. 

The flourescence of Hackmanitie, that is its brief 
temporary glowing following exposure to light, 
is a characteristic salmon pink that cannot pos- 
sibly be confused with the bright red-violet shade 
of the revived colors. 

Neither is the happening one of phosphorescence 
since this property of Hackmanite yields a beau- 
tiful blue color. 

What really is the true explanation of the effect 
is thus unknown at present but at this stage of 
scientific research when supposedly the external 
properties of matter, at least, are well known, the 
discovery takes on added interest. Mr. Lee calls 
the phenomenon reversible photosensitivity. 


A list of addresses of manufacturers of items 
mentioned in MODERN MECHANIX will be sent 
to any reader upon receipt of a stamped, return 
envelope. 

NOTICE 

Changes in the make-up and title of this 
magazine will become effective with our next 
issue. Reserve your copy now. Our new 
name will be—“MecHanix ILLUSTRATED.” 
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«++ POPULAR PHOTOGRAPHY 
the most outstanding photographic 
magazine on the market today!... From 
cover to cover it's crammed with brilliant 
pictures, valuable information on all 
phases of photography, and interesting 
illustrated features and articles for every- 
one who owns a camera or likes pictures 
In the BIG Anniversary Issue {May } 
@ IVAN DMITRI... the world's outstandi 

of Kodachrome gives you detailed ir 

on how YOU can take thrilling natu 

pictures. Illustrated with a 4-page color insert. 


a DIRECTORY... a complete review of the 
world’s most popular cameras an ‘ 
NEVER BEFORE PUBLISHED! 








a — and DIAPHRAGMS... the ' “Re dio City 
Music Hall Corps de Ballet’’ cooperate kK 
ena ducing a series of brilliant il] 
to demonstrate the subject of ‘depth oi field’ 

o FILM CHART... a ha ndy reference teble of 
data on all commonly used films 


ACT NOW... SAVE ONE- THIRD! 
Take Advantage of our 


SPECIAL OFFER ff 
BIG ISSUES FOR 


POPULAR PHOTOGRAPHY 
608 S. Dearborn Street « Chicago 











Enclosed find $1.00. Enter my subscri the 
special introductory offer of 6 issues for $1.00. 
Start my subscription with the ue. 

Name_ 

Addre 

City State 

0 I prefer a one year subscription at $2.50 0 Two years at $4 
($1.00 extra for foreign postage per year) 
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“When good fellows get together”—a fleet of four “Little Bear” boats constructed from MM plans by Minnesota fans, 


HOTOS of boats of all types and sizes from 

kyacks to sailboats as well as power boats fea- 
turing outboard, inboard and propeller-drive 
motors have flooded the Workbench this month, so 
in response to this expression of popular interest 
in home-built boats we are devoting the entire 
space to the subject. 


Norman Schauer, of St. Paul, Minn., was 
awarded first prize of $5, for his letter and photo 
describing a fleet of MM boats. The letter reads: 


Dear Editor: 

I am sending you a photo of four “Little Bear” boats 
constructed by George and Art Maguire, John Alden 
and myself, all of St. Paul. We thought you might be 
interested in the photo as the boats were built from 
plans in the MM book—‘How To Build 20 Boats,” 
1936 issue. 

We are organizing a boat club and will soon have 
ten “Little Bears." Hoping for more plans for small 
boats in the future, I am, 

Norman Schauer. 


Good work, fellows. The club angle sounds like 
a good idea and the 1938 MM boat book ought to 
interest your entire group. Copies are available 
from our Greenwich, Conn., office at the usual 
price of 50c per copy. 


7R 


A photo and letter describing a very novel 
water craft won a $3 award for Fred Pilates, of 
St. Louis, Mo e says: 

Dear Editor: 

As a physical culture specialist and a constant 
reader of MM I developed the “‘aircycle,”” shown in the 
enclosed photo. It is constructed of bicycle parts, 
mounted on a surfboard which is balanced on pontoons. 
Total weight is 30 pounds. 

Fred Pilates. 


have a strong hunch that reader Pilates 
will receive many inquiries from MM readers 
construction details of his unusual 





Mounting parts of a bicycle on a surfboard balanced by pon- 


toons, Fred Pilates constructed this novel “‘aircycle’’ boat. 
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An interesting letter from far away Australia 
won a $3 award for H. V. Kenna. He writes: 


Dear Editor: 

I am a very keen reader of MM, especially the 
Editor's Workbench, and feel that I am at last eligible 
to write to you as I have completed my version of 
“Whizzer,” the plans for which appeared in the MM 
boat book. The craft is powered by a motorcycle 
engine, fitted with a propeller of my own design and 
construction, and attains a speed of 20 m.p.h. 

H. V. Kenna. 


Inasmuch as reader Kenna is a licensed air- 
plane pilot, it was almost natural that “Whizzer” 
would tempt him as a construction project and 
he has certainly turned out a first class job. 


¥ a * 


Outboard fans will undoubtedly be interested 
in a letter and photo sent in by Warren Mathews, 
of Bound Brook, N. J., who also was awarded 
He says: 


a $3 prize. 


r 
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Driven by an airplane propeller fitted to a motorcycle engine 
mounted at rear, H. V. Kenna’s “Whizzer” travels 20 m.p.h. 








Dear Editor: 

The enclosed photo shows “Buzzer,” built to MM 
plans. It travels about 22 m. p. h., powered by a 25 
horsepower outboard engine. My next project will be 
an inboard job, built to your plans. 

Warren Mathews. 


Your “Buzzer” rivals many commercial boats 
in its appearance, Mathews, and we compliment 
you on your craftsmanship. 


* * * 


Another Minnesota reader who was awarded 
a $3 prize this month is James W. Spoor, of 
Cloquet, whose letter reads: 


Dear Editor: 

I am enclosing photos of a round bottom boat of my 
own design. It handles well with a 16 horsepower out- 
board and one of the photos shows its stability. 

I enjoy MM every month, especially the construction 
Projects. Let's have more boat plans. 

James W. Spoor. 


May, 1938 





Warren Mathew’s “Buzzer” outboard motorboat not only 
looks well, but sails well, too, judging from the above photos. 


Spoor’s boat certainly reflects his excellent 
knowledge of boat construction. However, with 
good plans and a few simple tools, reader, you, 
too, can build a small boat that will insure many 
healthy and happy outdoor hours during the 
coming summer months. 


* * & 


A letter and photo describing a home-built 
MM kyack won a $3 award for Bob Nissley, of 
New Brunswick, N. J. His letter states: 

[Continued on page 31] 





James W. Spoor’s home-built 15-foot round bottom boat is 
so stable that a man can stand on the gunwale (top) without 
capsizing it. Lower photo shows construction details. 
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Amazing! invention makes 


professional electroplating easy 
for everyone—at home. Just hook 
up LEKTRO-PLATER to dry 
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current as city lines, 110 Volt, 
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water systems, all appliances 
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AT HOME You can lIcarn by our modern and 
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Editor’s Workbench Chips 





[Continued from page 29] 


Bob Nissley, of New Brunswick, N. J., poses with the 12-foot 
kyack he constructed from plans in the MM book—"‘‘How To 
Build 20 Boats.”” Hull is painted green, but deck is natural. 


Dear Editor: 

I am enclosing a photo of a kyack which I built 
from plans in your “How To Build 20 Boats” book. 
Only a few minor changes were made in the final as- 
sembling, so it really is an MM boat. 

My kyack is 12 feet long, 22 inches wide, and 8 
inches deep. The hull is painted green while the inside, 
keel and deck are varnished natural. 

Bob Nissley. 


Nissley’s kyack appears to be well constructed 
and we know he will have plenty of fun with it 
during the boating season. If you, too, are in- 
terested in building a boat get a copy of the MM 
boat book—“How To Build 20 Boats”—and start 
construction now so you can launch your craft at 
the start of the summer. The book is priced at 
0c per copy. 


Every reader of MM is invited to send in photos 
and letters describing completed workshop pro- 
jects. We prefer to use photos of projects con- 
structed from MM plans, but we assure readers 
that consideration will be given to all photos. 


A list of addresses of manufacturers of items 
mentioned in MODERN MECHANIX will be sent 
to any reader upon receipt of a stamped, return 
envelope. 
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Diesel Motors Gain In China 


IESEL motor vehicles registered in China 
at the end of 1936 increased by 585 units, 
or 100 per cent, compared with the preceding 
year to total 1,110 units, according to a report 
to the Department of Commerce from As- 


sistant American Commercial Attache A. 
Bland Calder, Shanghai 
Between 500 and 1,000 gasoline motor 


have been con- 
and 


and buses China 
to use charcoal burning devices 
despite the acknowledged loss in power 
grades and the adverse effect of this fuel on 
such cylinders and pistons the use of such 
equipme nt is increasing, Mr. Calder reported. 
Diesel motor vehicles are favored in China 
because of the possibility of their operation 
on vegetable oils which are indigenous to the 
according to the report. 


trucks 
verted 
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country, 


Fast Seiten pany Is Cool 


COOL cook stove that boils cold water 
LA in 30 seconds and percolates coffee in 
36 seconds has been placed on display in 
Chicago. 

This stove is a far cry 
cook stove that turned the kitchen into a 
hotbox and heated the cook’s temper. It 
was placed on display at the opening of the 
exposition of solid fuel in connection with the 
the American Retail 


from the old time 


annual convention of 
Coal Association. 

The stove burns anthracite or coke, and is 
the invention of Dr. Gustaf Dalen, a Nobel 
prize winner in physics. It embodies the 
principle of stored heat for cooking. 

Insulation keeps the heat concentrated. 
Its demonstrators said there is no radiation 
of heat and consequently all parts of the stove 
outside of the plates and ovens are cool. The 
in the therefore, is not 


temperature room, 


affected. 


A list of addresses of manufacturers of items 
mentioned in MODERN MECHANIX will be sent 
to any reader upon receipt of a stamped, return 
e7 relope. 


NOTICE 
Changes in the make-up and title of this 
magazine, designed to make your favorite 


publication better than ever before, will be- 


come effective with our next issue. Be sure 
and reserve your copy now. Our new name 
ell “ ” 
will be MECHANIX ILLUSTRATED. 
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Ship Selects Graveyard Ashore 
Nic Sprank Offers $5.00 For Best Oddity 
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Five dollars will be paid for the oddity selected by Nic Sprank as the best of the month. One dollar will be paid for all others 
used on this page. Send your oddity to Nic Sprank, Editorial Office, Modern Mechanix, 1501 Broadway, New York, 
N. Y. Source or proof of each oddity must be given. Send all oddities separately, not with other manuscripts or letters 
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PRIVATE newspaper with any spot in your 
A home as the press room, the world's best 

editors and reporters on your staff, and the 
radio as your copy boy—this is not the dream of 
Jules Verne—but an actual accomplishment, avail- 
able today to anyone in the United States owning 
an ordinary radio receiver. 

No thundering press will deafen you when your 
paper is printed, but instead, equipment contained 
attractive box, will silently print your 
while you sleep, completing it in 


in a small, 
“latest edition" 
time for reading at breakfast. 

Facsimile transmitters and printers have been an- 
nounced by two manufacturers, Finch Telecommuni- 
cations Laboratories, Inc., of New York City, and 
RCA Victor, of Camden, N. J. 

Predicted to be in wide-spread use within the 


year, many large broadcast stations have started 


tests with the system, and actual broadcasts on a 
definite schedule will be an accomplished fact as 


Y RADIO! 





soon as these tests are completed. Of great signifi- 
cance is the fact that the Federal Communications 
Commission has granted the broadcasters permission 
to operate the facsimile equipment on the regular 
broadcast frequencies. Translated into actual use, 
this means that when the householder is through 
listening to his favorite station, he merely turns a 
switch which will, at the correct time, again turn 
on the radio for reception of the same station, but 
this time instead of sounds emitting from the loud- 
speaker, an up-to-the-minute newspaper will unfold. 

At present one of the largest eastern broadcas?+ 
stations, WOR, is supplying this type of transmis- 
sion, though not yet on a regular schedule. It is 
being done both on the regular broadcast channeis 
as well as on the ultra-short waves. Plans are under 
way for regular service of facsimile transmissions 
early this spring. 

Among other stations that have received F.C.C. 
permission to make facsimile broadcasts are WGN, 
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Chicago; KSD, St. Louis; WHO, Des Moines; 
WGH, Norfolk, Va.; WHK, Cleveland; KSTP, 
St. Paul; KMJ, Fresno, and KFPK, Sacra- 
mento. 

The facsimile recorder will be sold at a 
price no higher than the average good broad- 
When production is increased 
the price is expected to be reduced to that of 


cast receive! 


the average medium priced midget receiver. 
With the exception of the recorder, no special 
equipment is required except the broadcast 
receiver itself 

This new medium « 
education is not to be confused with tele- 


f entertainment and 


vision, differing most widely from it in that 
its operation produces a tangible newspaper 
on which appears the printed word, photo- 
graphs, drawings, sketches and even adver- 
















Inventor William G. H. Finch 
holding a newspaper printed 
by the recorder he developed. 
Below, right is shown the 
printing section of the Finch 
recorder. The arm swings back 
and forth across the paper in 
synchronism with the beam 
of light scanning the copy at 
the transmitter While tele- 


. vision remains hiding around 
the mythical “corner,”’ fac- 


simile brings news, photo- 

graphs. sketches, and draw- 

ings into the home today. 
, 











tisements. As the newspaper is produced 
can be removed from the machine a: 
preserved if desired, differing from the con- 
ventional type only in size. 

Briefly, the operation of the transmitt 
and recorder is as follows: The copy to 


transmitted—whether it is pictures, news 
flashes, line drawings or comic strips - 
volves no special printing or preparati 
because the material itself can be inserted 
directly into the transmitter. An elect: 
bulb, throwing a spot of light, moves back 
and forth across the copy to be transmitted 
This action is similar to that of the human 
eye as it sweeps from left to right across a 
line of type. In its movement across the 
copy, the spot of light is reflected back into 
a light-sensitive photo-electric cell. When the 
scanning light strikes the white portions of 
the copy, it returns a full reflection to the 
light-sensitive cell. When it strikes a black 
area, no light is reflected, while for the 
shaded areas, a corresponding reflection is 
obtained. 

Because of the action of intermittent light 
at the cell, these reflections are changed into 
electrical energy or impulses. At the re- 
ceiver or recorder, these impulses operate a 
stylus sweeping in synchronism with the 
scanning light at the transmitter. Thus a 
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a ” ‘black” impulse will cause 
saphig the stylus to make a black , 
— mark on the paper while a ‘\ i 
white” impulse will not 
mt cause a mark. \ 3 
rts Radio facsimile service, as ° 
— it is being considered by ; 
— broadcasters, probably wil! ; * 
oy supplement existing sound ‘ 
broadcast programs. It is : 
1 o planned that pictures and , . 
a text will be broadcast on FS 
ted. standard broadcast wave- af ~s 
— lengths during the early ae ; 
es morning hours, between mid- 
the night and dawn, so that a Here are examples of pictures and maps RCA ‘i 
nto complete bulletin will be eae eg mags herayes ppamegye ; 
the ready for the user when he and recorders could supply maps to widely separate 
| of arises in the morning. A number of ultra-short 4 
the wavelengths for day and night services also have 
ack been set aside. 
the The FCC requires that each experimental station 
= install a minimum of fifty receiver-printers for each 
facsimile scanner-transmitter. The experimental 
ght programs will determine, among other things, public . 
nto reaction to facsimile broadcasting as a radio service, 
re= the best type of program material, and the technical ? 
Abs requirements for both scanner and receiver 
the In use, the printer will be turned on automatically 
ins by a time clock in accordance with a pre-determined 
transmission schedule. In the same way, the printe 
s turned off in the morning when the facsimile trans- 
mission is completed. At this point, a really up-to 
the-minute newspaper has been printed 
Charles J. Young. RCA Victor engineer, with the 
facsimile receiver-printer he has developed for 
home use. Ordinary white or newsprint paper 
and carbon paper are utilized for reproduction 
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Aerial view of the Central Exhibit Area, Flushing Meadow, 


the rapid progress being made 


Administration 
Communications 

Business Administration 
New York City Building 
Theme Centre—foundations 
ing for Perisphere & Trylon 
Mining and Metallurgy 
Consumers 

Medicine and Public Health 
Food—focal exhibit 
Fisheries 

Food 

Shelter—focal exhibit 
Textiles 

Stores—warehouse 
Utility—operations 

Test Building 


} to by Fairchild Aerial Survey) 
N. Y., showing 


construction of exhibit buildings. 


Employment Office 

North Substation—power 

Fire, Police, First-aid—Station 1 
Field of Flags 

Fire, Police, First-aid—Station 2 
Empire State Bridge—over Horace 
Harding Boulevard 

Beginnings, Distribution Building 
Overpasses—Grand Central Parkway 


. Extension, new level 


Temporary station, Long Island Rail 
road 
Corner of Transportation Zone 
North end of Amusement Zone 
Court of States site 
Portion of Government Zone 

(Please turn to next page) 
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The buildings are not the only things that will attract atten 
tion. The Fair's special police force consists of men picked 
for their appearance as well as their ability, and their bright 
uniforms of military cut will catch many a feminine eye. 
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LREADY ahead of schedulk 

work on the grounds and 
buildings of the New York World’s 
Fair is progressing so rapidly that 
the opening of the exposition on 
April 30 of next year is well as- 
sured. A “face lifting” operation 
of gigantic scope is being per- 
formed, and visitors who will enjoy 
the tree-shaded promenades, the 
close-clipped lawns, the _ placid 
lagoons and the smooth auto roads 
will never suspect that for many 
years this was the site of the city’s 
biggest garbage dump. 

Located in the Borough of 
Queens, on Long Island, part of the 
City of New York, the Fair is only 
forty minutes from the center of 
Manhattan by a five-cent subway 
ride, and is the focal point of prob- 
ably the greatest road, bridge and airport building 
program in the United States. 

The fair now looks like a boom town, with 
workmen and supply trucks swarming all ove: 
the place. The winter of 1937-1938 was very 
mild, with practically no snow, so there was no 
delay on any of the heavy projects. Of particular 
interest is a $2,000,000 electric power transmission 
system, capable of supplying cities as large as 
Cleveland and Baltimore. This large installation 
is necessary because many of the buildings will 
be windowless and will have artificial lighting 
and air-conditioning. The photograph at the top 
of this page shows one of the eight 15,000 KVA 
transformers, weighing 56 tons apiece, which will 
provide the needed electricity. 

Modernistic to the last degree, the various ex- 
hibit halls will produce many a gasp from visitors 
Bold treatment of shapes and colors will be 


evident everywhere, emphasizing the Fair's 
theme—“Building the World of Tomorrow.” At 
the left is a view of the Textile Building in 
process of construction, a sample of the un- 


usual design that dominates the architectural! 


planning. 
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Test Chair Gauges Comfort 


EVELOPED to help furniture designers 

determine the best angle at which chair 
backs and seats should be constructed to 
provide maximum comfort, a mechanically 
adjustable posture-measuring chair has cali- 
brated indicators showing the angle of the 
back, the height of the head-rest and the 
depth of the seat. By seating thousands of 
visitors at the winter furniture markets, and 
adjusting the chair until each claimed it com- 
fortable, furniture designers have been able 
to determine the specifications for a series of 
three comfortable chairs. 





Wrist Magnet Is Beauty Aid 


PECIALLY developed for the use of 

beauty parlor operators, a small but pow- 
erful magnet, which is mounted on a leather 
wrist strap, provides a convenient means of 
holding hair pins in an easily accessible posi- 
tion while dressing a customer’s hair. Avail- 
able commercially, the wrist magnet has also 
proved to be a valuable aid to carpenters, 
upholsterers, dressmakers and other workers 
who handle pins, nails, tacks or brads. The 
magnet is about one-half inch thick with a 
diameter equal to that of the average wrist 
watch, thus avoiding bulkiness. 





False Gems Easily Detected 


CCORDING to Samuel G. Gordon, asso- 
ciate curator of minerology at the 
Academy of Natural Sciences in Philadelphia, 
Pa., imitation gems can quickly be detected 
by means of a simple test that can be con- 
ducted in the home. The suspected gem is 
merely held against a chunk of dry ice and if 
the gem is genuine, a sharp crackling sound 
will be heard; otherwise—silence 
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Process Reinforces Oil Film 


NEWLY developed polymerization pro- 

cess is said to increase the film strength 
of mineral oil 40 to 60 per cent, making the 
oil practically spatter-proof. The process, 
which can be applied to all types of mineral 
oils effects a complete change in the oil mole- 
cules without changing the chemical content. 
The photo above shows untreated and treated 
oil, respectively. 
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by 
Brigadier General 
. kd. H. Arnold, 


Assistant Chief of the Air 
Corps, U. S. Army 





Clarifying a maze 
of claims” and 
counter; claims, 
Brigadier General 
Arnold evaluates 
the Air Corps. 








No “swivel chair” pilot, but a 
real flying officer is Brigadier 
General H. H. Arnold, above. 










developed twin-engined Curtiss 
hx 18 7 nna represents 
a startling change in a2 = 










AR stalks abroad in more 
than one unhappy land 
today. The threat of war 
is immediate and sleep-disturb- 
ing in some other nations not now 
actually engaged. Armaments, 
land, sea, and air are being built 
up with unprecedented. accelera- 
tion in every corner of the earth 
One new note, one recent trend, 
is distinctly discernable in the 
present arms race not apparent 
in any of those which have gone 
before; that is the greater em- 
phasis on air forces and their 
equipment. A distinguished mili- 
tary authority recently pointed 
out that England, Germany and 
Italy at least, of the world powers, 
were spending more of their re- 
armament funds on aviation ma- 
terial than on either their armies 
or their navies. 

At such a time it may not be 
amiss to take stock of our own air 
arm, to examine critically and 
carefully the state of effectiveness 
of our own Air Force. “Is our 
military aviation,’ well may the 
patriotic taxpayer ask, “equipped, 
trained and qualified to guard our 
sky frontiers?” Let us make a 
searching appraisal, looking to- 
ward a fair answer to this timely 
and much debated query. 

In times past many writers and 
public speakers have deprecated 
the low standing of the United 
States among the world air 
powers. There has been much 
chiding and berating of our na- 
tional fathers because of our so- 
called decadent air defenses. It 
was quite a shock to such critics 
recently, therefore, when no less 
an authority than Jane’s in its 
annual work, “All the World’s 
Aircraft,” made the following 
statement about military aviation 
in this country: 

“The United States has one of 
the biggest and possibly the most 
efficiently armed air services in 
the world.” 

There represented are the two 
extremes to the question. As 
usual, somewhere in between lies 
the true answer. Here it is as I 
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Performance figures are still a 
military secret, but 13 of these 
P-37 single-seater fighting 
planes (right) have been 
ordered by Army Air Corps 


Designed primarily for attack 
tactics against huge bombing 
planes, the Bell “Airacuda”’ 
pusher-type fighting plane is 
armed with six machine guns 


see it. First, for a statement of 
the measurements by which we 
compare air forces. Their effec- 
tiveness depends upon a number 
of constituent ingredients. These are: 

Airplanes: number, type, charac- 
teristics, accessory equipment. 

Operating crews: number, type, and state 
of training—pilots, gunners, bombers, navi- 
gators, radio men. 

Maintenance crews: number, state of train- 
ing of maintenance men, for servicing, repair 
and overhaul of planes and engines. 

Air bases: flying fields, shops, hangars, bar- 
racks, safe harbors for machines and men. 

The state of the aircraft industry: how 
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rapidly can reinforcements and re- 
placements be supplied? What are 
~ the resources in raw material and 
personnel recruiting available? 
Probable missions: Geographical 
location, isolation, probable ad- 
versaries, probable allies — war 
plans. 
There you have the constituent 
variables—machines, men, bases, 


resources, missions — by 
these yardsticks shall we 
> judge Air Forces. 


We have more than one 
thousand modern fighting 
planes in our Army Air 
Corps, divided into the type 

ad categories, pursuit or 

fighters, bombers, attack, 
and reconnoissance and observation. These 
planes, type for type, are the equal of those 
found elsewhere in every case, and in several 
types we are distinctly superior to those pos- 
sessed in quantity by any of the other lead- 
ing air powers. 

In this connection a word of warning is 
well sounded. Our present favorable posi- 
tion in airplane and engine development is 
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Featuring a wingspan of 150 feet and powered by four 1,000- 
horsepower engines, the Boeing XB-15, or “flying fortress” as 
it is popularly known, is believed to be the largest and fastest 
bombing plane in the world. The development of these huge 
planes necessitated a complete revision of military air tactics. 























































Piloting is only one phase of the intensive training of a modern 
military flyer. Shown above is a cadet cl at Randolph Field, Texas, 
practicing radio transmitting and receiving, or “buzzer” as it is termed 
by the student pilots, the messages being sent in dot-dash code. 


ey 
hi © 


Airplanes can't fly unless trained ground crews keep them in first 
class condition, sd Uncle Sem trains mechanics, too (above). 
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due primarily to the funds and 
effort we have expended during 
the past twenty years in funda- 
mental research and _ experi- 
mental engineering. During the 
years since the war, we in 
this country, the army, navy, 
National Advisory Committee 
for Aeronautics, Bureau of Air 
Commerce, and aeronautical in- 
dustry combined to spend more 
money on fundamental research 
and aeronautical experimenta- 
tion than any of the other na- 
During the past year 
there has been ample evidence 
that several of the other powers 
realize fully the reason for ou 
favorable position, for some of 
them are now expending vast 
sums on wind tunnels, experi- 
mental laboratories and engi- 
neering establishments. In three 
to five years, therefore, we may 
well expect, in fact it is a fore- 
gone conclusion, that these na- 
tions will surpass us in airplane 
excellence and performance 
The only alternative is for us in 
this country to bestir ourselves 
and increase by at least one-half, 
and preferably double, our 
funds, resources and effort in 
aeronautical experimentation 
and research. 

Today, however, our position 
is an enviable one. Our newer 
planes surpass, for the purpose 
for which designed, the proto- 
types found elsewhere. There is 
not a four-engined, long range, 
high performance, high capacity 
bomber abroad which its owners 
would not gladly exchange for 
our “Flying Fortress,” the Boe- 
ing bomber. There is not a 


tions 


Modern Mechanix 



















fig! 
cre 
col 
he 
mt 
Ovi 
wh 
en; 
are 
Ou 
vel 
are 


wh 
not 
cal 
ma 
e ff 


Spe 
pas 
pre 


me 


offi 





Ss and 
uring 
inda- 
‘peri- 
ig the 
ve in 
navy, 
nittee 
f Air 
al in- 
more 
earch 
enta- 
na- 
year 
lence 
ywers 
our 
1e Ol 
vast 
peri- 
-ngi- 
three 
may 
fore- 
. na- 
lane 
nce. 
us in 
elves 
-half, 
our 
‘t in 
tion 


ition 
ewer 
‘pose 
roto- 
re is 
ange, 
acity 
ners 
» for 


Boe- 











fighter in any land which has 
created the stir and been ac- 
corded the adulation and praise 
heaped on our Bell “Airacuda,” 
multi-seater fighter, the world 
over. Our attack planes, of 
which the Northrop is the single 
engined version and the Curtiss 
A-18 the twin engine prototype, 
are preeminent in their fields. 
Our single seater fighters, Se- 
versky P-35 and Curtiss P-36, 
are excellent pursuit planes 
Some fighters may be found 
abroad slightly faster, but few. 
if any, possess all the many 
characteristics, many of them 
antagonistic the one with the 
other, as are combined into these 
sleek, little, metal air destroyers 

On the score of total numbers 
of military aircraft, five or six 
of the nations of the world ex- 
ceed the United States, but we 
take no small comfort that on the 
score of quality and unit effec- 
tiveness, there is little question 
but that we go to the head of 
the class. 

Air bases comprise an abso- 
lutely essential element in any 
effective air force. The finest 
planes in the world will be mired 
in the mud, inert and useless 
when needed, if proper bases are 
not available from which they 
can be cast into the air, groomed, 
manned, tuned up and armed for 
effective fighting might. 

Millions of dollars have been 
spent by the Army during the 
past few years in an effort to 
provide up-to-date air bases 
There has been much improve- 
ment in living conditions for 
officers and men; shops, hangars, 
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The “ground school” training of future Air Corps pilots involves 

d at | devoted to photography, navigati aero- 
dynamics and a score of allied subjects. Shown above is a class 
attending a lecture on the operation of various aerial bomb sights. 








A class in soldering and brazing technique at the Air Corps Tech- 
nical School, Chanute Field, Ill., is shown in photograph above. 
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Many modern commercial airplanes are so designed 
that they can easily and quickly be converted into 
bombing planes in event of war. The cross-section 
sketches above show conversion of Lockheed transport. 


runways and gasoline and oil storage have 
been provided at many regular army flying 
fields. Notable illustrations of recent effort 
now in progress may be seen in the new 
Northwest Air Base, McChord Field, Tacoma, 
Washington, and Hickam Field, Hawaii. 
Air bases are expensive installations. 
Funds which have been available have not 
permitted simultaneous completion of all our 
needed bases, but work has progressed as 
rapidly as budget limitation would permit. 
There is every evidence that our present 
plans will progress to steady fruition, to the 
end that we shall have within five years ade- 
quate air bases well located and suitably 
equipped for the defense of the nation. 
Now for a consideration of our standing 
concerning men, operating and maintenance 
crews, their training discipline, numerical 
strength and general effectiveness. 
Regrettably, we are weakest on the per- 
sonnel side so far as numbers of pilots and 
combat crewmen are concerned. We are 


short several hundred trained airplane pilots 
properly to man the planes now nearing com- 
pletion. Our War Department is mindful of 
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this deficit and legislation is now pending in 
an effort to overcome this deficiency. Not 
alone have we been handicapped by lack of 
trained pilots in sufficient quantity, but there 
is a dearth also of bombers, gunners, naviga- 
tors and radio men. A new branch of our 
technical school has but recently been opened 
at Lowry Field, Denver, Colorado, in an effort 
to supply these men in greater quantity. 
This is a serious problem, but it is half solved 
when we realize it and form plans to correct it. 

Fortunately, those men we have, thanks to 
the General Headquarters Air Force, are well 
trained; they are organized into tactical units 
on a sound functional basis, the tables for 
which have been worked out and perfected 
during the past year. There is not the slight- 
est doubt in my mind that our Army Air 
Corps personnel, pilot, machine gunner, 
bomber, radio man, photographer, and navi- 
gator, man for man, is the equal if not the 
superior of those found anywhere in the 
world. Their training has not been theoreti- 
cal alone; it has been tested by thousands of 
hours of flying, millions of rounds of live 

[Continued on page 118] 


Ready for a training flight. Pilots of a squadron of 
North American BT-9 basic training planes warm up 
their sleek “sky chariots”. Note radio antennas. 
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Mirror Teaches Batting 


A huge mirror mounted on a wooden frame constitutes a new 
method whereby baseball “rookies” are taught proper batting 
form at the St. Louis Cardinals’ winter training quarters 
at Orlando, Florida. Standing before the mirror, the player 
swings his bat and quickly improves his reflected form 
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Sun Operates Gas Machine 


Developed by Otto H. Mohr, of Concord, Calif., a specially 
constructed machine utilizes the sun's rays to produce a 
gas which, when broken up by means of an electric current, 
yields hydrogen and oxygen. The hydrogen and oxygen are 


then stored in separate tanks for cooking, heating, etc. 





Hospital Boasts Safety Chute 


The Piedmont Hospital in Atlanta, Ga., is equipped with 
a spiral chute by means of which bed-ridden patients can 
reach the ground quickly in the event of fire. On each floor 
of the hospital there is an entrance to the chute and in an 


emergency the patients are slid down it on a mattress. 








Shown above is a section of the 
interior of the Parke Miniature 
Circus. Rings and stages are only 
14 inches in diameter or square. 


Clyde W. Parke, of Memphis, 
Tenn. (right), whose skill as a 
whittler enabled him to create 


his famous 


Parke, of Memphis, 


ca years, Clyde W 
Tennessee, had been hearing the jibes and 
laughter of his friends as they watched him 
toil away with penknife and scraps of lumber 


For years he had given them the same 
friendly smile and the same good-natured 
unswer 

You'll see. One of these days I'll have the 
greatest circus in the world!” 

It wasn't a facetious remark: it was a 

For today Mr. Parke is the owner 
world’s intriguing miniature 
He is a modern Jonathan Swift, but 
on a more magnificent scale. Both creators 
of Lilliput, Mr. Parke differs from his ancient 


creatures of 


prophesy 
of the 


circus 


most 


ontemporary in that the his 


rivid imagination manifest themselves in 


1 


miniature circus 


Pigmy figures carved in wood, instead ot 
fictionized characters 

For thirteen years, beginning at the age of 
“Master Whittler” has 
whittled, scraped and gouged at bits of wood 
He has accomplished a gigantic feat. His 
mere collection of carved 
wooden The Parke Miniature 


Circus is a vast congress of more than 300 


37, this versatile 


“show” is not a 
“people.” 


animated lifelike actors and animals, each of 
which does something different. Every thrill- 
ing stunt you have seen pulled off by daring 
performers in the big shows is faithfully du- 
plicated by Parke’s mechanical midgets 


which are whittled to the scale of one inch 
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A view of the side show entrance to the miniature circus 
is shown above. Note the ticket wagon and ballyhoo 
Posters. Right—A comic police patrol wagon exhibit. 


to the foot. The Big Top is replete with 
thrills galore. There are—but wait. The 
best way to see a circus is to go. So step up, 
folks, and join the long line of eager fans 
buying tickets at the bright little wagon. 

We have taken (in imagination) a turn 
about the “grounds,” which are all of twenty 
feet long. We have had our curiosity ac- 
celerated by the antics of Firenza the Fire 
Eater, Stiletto the Knife Thrower, and JoJo 
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Circle, above—One of 
the tiny show's floats— 
a Far Eastern Empress 
carried by slaves. Above 
—The menagerie tent 
with its animal wagons. 
The “Big Top” is shown 
in background of photo. 


the Dog-faced Boy. We have heard (in 
imagination) the husky bellowing of the 
barkers and spielers in front of the Side Show 
Tent, which is a three center-pole affair, six 
feet long, aflutter with gay banners adver- 
tising the wonderous sights to be seen inside 
We have watched, goggle-eyed. the Sword 








Boasting a height of 18 inches. the giraffe realistically 
looks over the top of his cage 


Swallower gulp a wicked looking blade: the 
Magician produce a squirming rabbit from 
nowhere; the Fan Dancer in seductive 
wiggles; and the Snake Charmer slithering 
amongst her venomous charges 

With bursting curiosity we line up to get 
With the big show coming off in a 
few minutes, we cannot spend much time in 
the Side Show. After taking in the lesser 
spectacles here displayed, we move toward 
the Big Top. First, however, we must stroll 
through the Menagerie Tent. This is eleven 
by three feet in size. Around the sides are 
the animal cages. The center is roped off 
for the elephants, zebras, camels. and other 
large There is a_ plentiful 
sprinkling of straw on the floor, and here and 
there a tiny bale of hay. At one side of the 
arena a long, spotted neck topped by an un- 
gainly head, rises above the high fence. It 
is the Giraffe and apparently all is well up 
aloft! 

The Main Show Tent merits some descrip- 
tion. On each side is the Reserve Seat section 

-eight sections of 80 seats each, with foot 
boards and becks. The spectators seated here 
ire cooled by 16 midget electric fans. 

At last seated (figuratively), we glance 
around the sparkling Countless 
tiny ropes hold up, with the aid of block and 
tackle, the pole assembly of the entire tent 
Our eyes are dazzled by the 
clusters of 


inside 


grass eaters 


interior 


lights around 

each pole. There is the 
trapeze rigging, the a 
aerial wheels, and / 
all the parapher- / 
nalia used by the 










Eight life-like horses draw 
the gayly colored Band 
Wagon, with its rhythm 
swaying musicians, as it 
enters the arena at the head 
of Grand Parade (right 

























little actors. But we are not given long to 
indulge in these commonplace essentials. 
With a mighty flourish the Grand Parade 
enters the arena at one end of the Reserve 
Seat section, and all eyes focus upon this 
colorful display. 

First into view comes six prancing white 
horses, drawing the band wagon resplendent 
in red, white, black and gold colors. The 
spirited, high-stepping chargers give us as 
much thrill as does the driver on the seat, 
swinging his reins and swaying his body to 
the mythical rhythm of the five-man orches- 
tra behind him. 

Immediately following this appears several 
floats. There “Little Red Riding Hood,” 
“Peter Pumpkin Eater” and the “Old Woman 
in the Shoe” with all her brood. Then the 
most dazzling of all the floats—Queen of 
Sheba, seated on her gaudy throne, sur- 
rounded by realistic fire urns, and haughtily 
gazing out over the backs of her six white 
horses. On either side and behind her stand 
servants dressed in white, each waving a 
palm fan over Her Majesty 

Still another float is 
that of some Far 
Eastern empress. 
She is seated on 
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an ornate pal- 





The Monkey Wagon 
(right) is a big favorite 
with spectators at the 
midget circus. The 
monkeys, skillfully 
carved, are shown in 
typical simian antics 


A llama and monkeys riding 
horseback are featured in this 
group of midget circus animals 
All are carved from wood 
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anquin borne on the backs of six stalwart 
Nubian slaves. At her feet crouches a snar!l- 
ing tigress. 

There follows the yellow and white wagon 
bearing a huge hippopotamus. He seems 
quite content even in his cramped quarters, 
since the bed of the wagon is composed of 
a tank of water (a glass top creating this 
llusion) where Mr. Hippo may take a dip 

The Monkey Wagon causes a howl of ap- 
plause. Here several of the amusing little 
simians disport themselves in all the tricks 
known to Monkeydom. 

The next wagon might have arrived from 
Greenland. Giant icicles hang down over an 
ev blue background, while the roof is a 
replica of the flashing Aurora Borealis 
Within, reclining in his proper environment 
ff gleaming snow and icebergs, is a giant 
polar bear. 

There is a wagon of serpents and so realistic 
ire they that many in the audience refuse to 
touch even the wagon! Following this are 
the gorgeously bedecked wagons with lions, 
leopards, kangaroos, gnus, a tank of seals, 
black bears, and many other animals. There 
is a ponderous rhinoceros, one of the rarest 
beasts in captivity, and several gangling 
giraffes. Mr. Parke here calls our attention 
to something that may surprise many of us: 
The giraffe’s tremendously long front 
legs are in reality no longer than his 
seemingly shorter hind ones. It is only 
because his shoulders are so _ high. 
causing his back to slant at a grotesque 
angle, that his front legs appear longer. 

[Continued on page 118] 


Even a Lilliputian circus must have 
a feeding time for its animals, as 
shown in the photo above where 
elephants, zebras and a_ camel 
tackle some strewn hay. Right— 
A polar bear nervously paces his 
wagon cage as part of the “biggest 
little show" routine performance 























Majestically, two lions (above) survey spectators 
from their cage. Note the oil can atop one wagon 





Above—Three of the 
unusually detailed me- 
magerie circus wagons. 


Realistic enough to 
cause spectators to 
shiver is the miniature 
Serpent Wagon ex 
hibit, shown above. 











Model Plane To Serve As Target For Artillerymen 





Paul Whittier, veteran pilot, examines the ground radio 
equipment which will be used to control this 12-foot gaso- 
line-powered model when it is used as a flying target 
during coast artillery maneuvers to be held in California 


Tiny Tea Set Worth $2,000 


MINIATURE Queen Anne silver tea set, 
LAX valued at $2,000, was recently placed on 
exhibition in New York, N. Y. The novel set 
comprises a tiny tea pot, coffee pot, sugar 
bowl, cream jug, six cups and saucers and six 
teaspoons, all bearing the maker’s hallmark 
of Jonathan Clifton, which was registered at 
the Goldsmith’s Hall in London, England, 
during 1703. 

The miniature tea set has an interesting 
history, having been found in the safe deposit 
box of an English lawyer after his death. Re- 
search indicated that the set had been given to 
him as a child by Lord Cornwallis, of Suffolk, 
England. Apparently, according to experts, 
the tiny set was originally planned as fur- 
nishings for some child’s doll house. 





\ cigarette serves well as a size comparison for this tiny 
Queen Anne silver tea set which is said to be worth $2.000. 





OWERED by a three horse- 

| power gasoline engine and 
equipped with controls that can 
be operated from the ground by 
radio, a huge model airplane will 
soon be used as a flying target by 
a unit of the 63rd Coast Artillery 
during maneuvers at Muroc Lake, 
Calif. If successful, trial flights of 
the miniature airplane will pave 
the way for general use of gas- 
powered models to train anti- 
aircraft and coast artillerymen 
The model plane has a wingspan 
of 12 feet and its 812-foot fuselage 
houses a special three tube radio 
receiver, which actuates the elec- 
tric motors operating the controls. 


Machine Tests Peas’ Quality 


This young lady is placing peas in a new canning machine 
which performs the odd job of measuring their tenderness 


| perce emg in size and featuring parts 
made from heavy iron, a new canning 
factory machine is designed for the delicate 
job of measuring the tenderness of peas. The 
peas under test are placed in a hopper on the 
machine and the force required to shear 
through them is recorded on a scale. 
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Simplified Deep-Well Pump 
Increases Efficiency 50% 


Assembled Quickly, 
Weighs 30 Pounds 


A 50°% increase in efficiency over conven- 
£4 tional deep-well water pumps using 
equal horse-power is claimed for a new light- 
weight pump cylinder recently developed by 
H. H. Raulerson, of Long Beach, Calif. The 
outstanding feature of the new cylinder is 
that it achieves the action of two pumps in one 
through use of a single plunger, which de- 
livers a constant flow of water on both up and 
down strokes while reducing the water 
resistance. Instead of “breathing water” 
to eliminate vacuum resistance in the lower 
chamber, the new cylinder lifts to the surface 
all of the water which it takes in. 
Simplified in construction because of the 
single plunger theory its operation is based 
on, the new pump weighs only 30 pounds 
compared to the 90-pound weight of conven- 
tional pumps of equal size. The cylinder 
head is a multiple-purpose type, serving as a 
sucker rod guide, valve guide and packing 
box. The entire cylinder can be quickly as- 
sembled and is so constructed that any part 
n be easily replaced if necessary 





Night View Of Edison Tower 
Makes Striking Photograph 


Memorial Marks Site 
Of Early Laboratory 


HE striking photograph shown above is 
a night view of the $100,000 Edison Memo- 
rial Tower at Menlo Park, N. J. The tower, 
which is 131 feet high and is surmounted by 
a 14-foot replica of the famous inventor’s 
first incandescent lamp, marks the site of 
the laboratory where he produced the first 
practical electric light. The memorial was 
officially dedicated on February 11, the 
ninety-first anniversary of Edison’s birth. 
The replica of the incandescent bulb, 
which is atop the tower, consists of 164 pieces 
of glass cast in two-inch diamond patterns 
around a steel skeleton frame. The interior 
of the giant bulb features 960 incandescent 
lights and a 24-inch reflector. Because of its 
brightness, the tower bulb serves effectively 
as an airways beacon. Inside the tower base 
is an Eternal Light, which was set aglow by 
Edison on October 21, 1929, during a celebra- 
tion the inventor was attending at Dearborn, 
Mich. Thousands of tourists are expected to 
visit the memorial during the height of the 


coming summer season 





MODELERS 


An operating roundhouse (above) was 
a feature of the model exhibition 


,_ 





Working scale- 
models intrigued 
many visitors at the 
New York Society 
of Model Engineers 
Exhibition recently 
held in New York, 
N. Y. Left—A gas- 
oline-driven power 
boat that can go 
35 miles per hour. 


The ever increasing 
interest in model 
railroading was evi- 
dent at the show 
where detailed loco- 
motives and freight 
cars, like those be- 
low, were rated 
as star attractions 
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Next Month—We Change Our Title! 


Look for the New 
MECHANIX ILLUSTRATED 


EGINNING with the June issue (on sale 
May 10) this magazine will be called 
MECHANIX ILLUSTRATED. It will have 
more pages and more pictures than before. 
The cover, reproduced on the right, will be 
a striking color-photograph, with the new 
name displayed prominently across the top. 
Look for MECHANIX ILLUSTRATED on 
the newsstands on May 10, and buy your copy 
early, before your dealer’s supply is gone. 
You will find that the new MECHANIX 
ILLUSTRATED has more pages, more pic- 
tures of new inventions, more feature articles, 
more workshop plans, more “kinks”—and by 
far the largest and best photography depart- 
ment of any magazine in the field. The price 
remains 15 cents—and the June issue of 
MECHANIX ILLUSTRATED will be the 
biggest 15 cents worth of magazine you ever 
enjoyed. 





Tiny Stage Coach Model 
Valued At $1,500 


Valued at $1,500, a tiny model of an old-fashioned 
stagecoach was recently placed on exhibition at 
an industrial design show held in Pasadena, Calif., 
to show design progress during the past three 
hundred years. The model is perfect in every 
respect and features leather upholstery, glass 
lanterns, straps and harness parts. 
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Apparatus Breaks Germs 
With Tonal Waves 


A new apparatus, which by producing supersonic 
tonal waves, breaks up typhoid fever bacteria 
and other germs, has been developed by Dr. 
Leslie Chambers, a Philadelphia, Pa., research 
worker. The supersonic waves produce a single 
note, about two octaves above piano range, re- 
sembling the shrill note of a peanut roaster 
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seeds 
attract birds 
As birds grew bolder, they 
alighted on farmer 


or 
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who would like to make friends vo! 
members of feathered flocks frequenting nearby 
woodlands will do well to follow a system devised by) 
a German farmer. 
brim of a scarecrow’s hat and in the bow! of a pip 
placed in the dummy figure’s mouth 
was repeated daily 
the scarecrow’s hat, reclined on the ground and—the 


He placed some bird seed on thi 


This process 
Then, one day, the farmer donned 


A “tamed” starling alights on scarecrow birds came to feed off the hat as usual 


transported 
of making nearly 


hve 


and one-half tons of ice ever) 





from place to place, this complete ice-making unit ts 


24 hours 


Ice-Making Unit Mounted On Trailer-Type Truck 


yg OUNTED on a trailer truci 
1 so that it can be easily 
moved from place to place, a newly 
developed ice-making machine i 
capable of producing nearly fiv: 
and one-half tons of ice every 24 
hours. The entire assembly com- 
prises a brine cooling systen 
an ammonia compressor, 4 con 
denser, economizer, water pum} 
and an oil engine. The unit was 
designed for use in communities 
where fruits and vegetables are 
grown, but where refrigeratio: 
facilities are lacking 
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New Tool Exerts Pressures Up ‘Yo 1,500,000 Pounds 


NEW tool for scientific 
LA research which develops 
pressures of 1,500,000 pounds per 
square inch, a maximum exceed- 
ing any pressure previously at- 
tained, has been developed at the 
research foundation of the 
Armour Institute of Technology. 

Many new fields of research are 
now open with this device, in- 
cluding the earth’s structure 200 
miles below the surface, and be- 
havior of untapped energy in the 
interior of the atom. 

The photograph shows Robert 
Williams (left) assistant, and Dr. 
Thomas Poulter, director of the 
research foundation, demonstrat- 
ing how the equipment develops 
a 1,500,000-pound pressure per 
square inch. Note the massive 
size of the bolts and nuts holding 
the top section. 


Lock Raises Vessel 60 Feet 





The stern wheeler, "The Dalles,” is dwarfed in the gigantic 
lock at Bonneville Dam, which can raise vessels sixty feet 
Ocean craft now can travel 200 miles up the Columbia River 


i beng large lock can raise vessels going up 

the Columbia River, sixty feet, a world’s 

record for a single lock. With the completion 

of Bonneville Dam and locks, Dalles, Ore., 

200 miles from the sea, hitherto an inland 
int, now becomes a seaport 
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With this tool, pressures up to 1,500,000 pounds per square inch are possible 
This new device opens new fields of research including the behavior of 
untapped energy in the atom and the earth’s structure 200 miles down 


Device Shows Bus Location 
| gomeame Transport plans to try an ex- 


periment never before attempted any- 
where in the world, and if successful for 
regular use, will give the main office of a bus 
transportation company a “picture” of the 
city’s moving buses. 

Each bus will carry on its roof a coil of 
wire through which will pass an alternating 
current. At certain fixed points a wire will be 
suspended across the road where the bus will 
pass. As it passes, it induces a current in the 
wire which in turn records the passing on the 
‘clock.” 





This “‘clock”’ will record the movement of buses past cer 
tain predetermined points along the highway. thus indicating 
in the main office the position of buses at any time 





| QARING around an outlaw track in a 


warm-up lap, a racing driver noticed 


one of his front wheels wobbled dangerously 
Quickly he pulled into the pit, where me- 
chanics found a front spindle broken. It was 
too late to change before the race 

A few minutes later the car rolled across 
the starting line with the spindle welded. As 
the driver streaked around the course on 
the third lap, the welded spindle suddenly 
parted. His car left the track, rolling ove 
and over. The unfortunate driver was picked 
out [rom a pile of smoking, twisted wreckage 

Such an accident under American Auto- 
mobile Association control would never have 
happened, as the car would not have been 
allowed to start. Power to bar an unsafe 
car from the track belongs to a little group 
of technical experts who hold in their hands 


the lives and reputations of drivers upon the 


Official records re- 
quire strict adherence 
to rules under super- 
vision of the A.A.A. 


Top—Muroc Lake is the scene of many gruelling car 
tests and mew records. Above left—Electrical timers 
keep an accurate check and furnish indisputable evi- 
dence of records. When endurance tests are being 
conducted, flares light the course during the night. 
Hour after hour, cars speed around the course while 
A.A.A. officials watch every detail of the test. 
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nation’s major speedways. That’s why the 
“Three-A” contest board is the supreme 
court of the racing world, and why its deci- 
sions are final. 

Perhaps you have seen the yellow flag sud- 
denly raised during an exciting contest. An 
A.A.A. man has noticed some unforeseen 
danger on the track, and drivers are warned 
to hold their relative positions until the green 
flag tells them of hazards cleared. Then they 


Here is a battery of electrically controlled stop watches. Large 
charts are kept and every lap accurately recorded. Every pos 
sible precaution is taken to prevent slightest error in records 


May. 1938 


Error is reduced to a 
minimum by having 
electrically controlled 
devices do all the 
measuring The in 
struments are watched 
constantly by officials 





must make a complete lap before applying 
a heavy foot to the accelerator. Just a short 
time ago, for example, a racing car broke 
an oil line, spilling oil on the track. Up went 
the yellow flag. All drivers eased their throt- 
tles until the green flag was raised to show 
the track clear 

Long before the crowd fills the grandstand, 
A.A.A. men have been busy behind scenes 
Cars have been inspected and then im- 
pounded to await the starting signal. All are 
thoroughly examined for safety, especially 
front axles and steering mechanisms. Speci- 
fied devices such as safety arms to prevent 
losing of wheels, and a fire dash between 
driver and engine compartment, must be 
carried. If a car is too light for good driving, 
the driver may not “slug” his mount by 
carrying sand-bags or other weight, unless 
it is built into the car. The hood must be 
fastened securely with two straps over it 
If a driver loses it during a race, he must 
retrieve it next lap 

The A.A.A. is the American branch of the 
parent association, the Internationale des 
Automobile-Clubs Reconnus. Racing clubs 
register as members, accepting its authority 
to rule on all mechanical phases of their con- 
tests. Disputes between drivers come before 


this court of the track for settlement. Some- 
times one racing pilot will accuse another of 
forcing him into a spin by crowding. A com- 


mittee hears the complaint, and if it cannot 
settle it, refers it to-the mational committee, 
which meets four tithes ‘Yearly in Washington 

Six times im eight main-evefit races, a-cer- 











tain driver roared across the finish line ahead 


of the whole field. Other drivers became 
suspicious of his good fortune. “He’s using 
loaded dice,’ was the whispered gossip 
Finally some one lodged a complaint with 
the A.A.A. Technical Inspector who then 
examined the car and found it well below the 
maximum compression ratio and displace- 
ment allowed by the rules. His findings gave 
the driver a clean slate; but if the motor had 
not met specifications, he would have been 
ruled out of the game for a year, and in addi- 
tion would have been heavily fined 

Because the race-track is the automobile 
world’s greatest laboratory, 
must be made under accurate and sstrict 
supervision A.A.A. men supervise both 
speed and economy races to compel rigid 
adherence to specified rules 

A leading race driver piloted a stock car 
across the continent in an economy run. 
When the car arrived in Los Angeles, A.A.A 


official records 





The finish of a test 
run on Muroc Lake. 
When a car passes 
the finish line officials 
compute records made 
during the run. Be 
cause the race track is 
the automobile world’s 
greatest laboratory, 
official records must 
be made under accu 
rate and strict super 
vision. A.A.A. officials 
supervise both speed 
and economy races to 
compel strict adherence 
to specified rules. Be 
fore the start of any 
race, all cars are ex 
amined for safety, 
especially axles and 
steering mechanisms 


inspectors found that the head had been 
planed down, raising the compression ratio 
The record was not allowed, and another car 
had to be selected, to repeat the run. It cost 
the manufacturer more than three thousand 
dollars, but it was worth it, for otherwise the 
record would have been open to question 
When automotive engineers test their de- 
signs by staging transcontinental runs. 
usually the A.A.A. experts are called in to 
supervise. Not long ago an A.A.A. man 
walked into an eastern salesroom and at 
tandom chose a stock sedan from the floor, 
for use ina test run. A manufacturer wanted 
an Official test of his radically stream-lined 
automobile, incorporating airplane principles 
of design which engineers said should cut 
wind resistance by as much as forty per cent 
Mechanics under A.A.A. supervision tore 
down the car selected, checked parts against 
stock specifications, and reassembled it. The 
[Continued on page 132] 
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New Device Quickly Removes 
Hardness From Water 


| pretreat to eliminate hardness in water, 
this bucket can be placed near any wate1 
outlet to obtain an unlimited supply of soft 
water. Synthetic zeolite used in the bucket, 
not only removes properties that go to make 
for hardness in water, such as lime, calcium, 
magnesium, etc., but it provides a water that 
tests have proved to be softer even than rain 
wate! 

No chemicals of any kind are added for this 
result. In use, the rubber hose is connected 
to the usual outlet so that the water first goes 
into the pail before passing into the sink. 


Automatic Machine Cuts Ice 
Into Small Cubes 


b prog machine saws a 300-pound piece of 
ice into standard size ice cubes in about 
seven minutes. The cake of ice stands on its 
end on a small elevator. As the sawing pro- 
gresses, the block of ice is automatically 
raised about one and one-half inches at a 
time. The top of the cake is cut off by a hori- 
zontal saw to make an ice slab of the correct 
thickness. This slab then is subjected to the 
action of two sets of vertical saws, so that the 
ice is cut lengthwise and crosswise into cubes 
which then drop into the iceman’s bag, or are 
carried to storage by a conveyor. The clean 
“snow” resulting from the cutting can be used 
for many purposes, and is stored within the 
cabinet in a box which is easily emptied while 
the device is operating. The machine is en- 
tirely automatic and safe 


Tilting Ash Tray Eliminates 
Fire Dangers 


ean with a self-ulting mechanism 
4 this ash tray makes it impossible for a 
cigarette to burn down so short that the 
weight of the over-hanging end causes the 
cigarette to over-balance and fall off the tray 
and burn the table or rug. If the cigarette is 
allowed to burn for any length of time while 
on the rest, its heat causes a spring within the 
tray to expand and tilt, thus dumping the 
burning butt into the tray. This tray in use 
eliminates not only the danger of damagiag 
furniture as the result of forgotten cigarettes; 


but the possibility of fire from the same cause 
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Scientist Secures Photo 
Of Large Sunspot Group 


N UNUSUAL photograph of a number of 
4% sunspots, so large that they could be 
seen by the naked eye when viewed through 
a piece of smoked glass, was recently made 
by Dr. J. J. Nassau, director of the Warner 
& Swasey Observatory of the Case School of 
Applied Science in Cleveland, Ohio. The big 
group of spots, numbering 35 in all, covered 
an area 120,000 miles long and 60,000 miles 
wide. One particular sunspot had an esti- 
mated diameter of 10,000 miles, surpassing 
the earth’s diameter by 2,000 miles. 









120,000 MILES ACROSS 


SIZE OF THE EARTH 


Dr. J. J. Nassau adjusts the telescope which he used recently 
to take a photograph of sunspots. Right—The unusual sun- 
spot photo with an earth mark to serve as size comparison 


Auto Courtesy Light Devised 


ETTER road manners may result if an 

automobile signal device recently 
placed on the market becomes popular. 
Mounted on the radiator cap or at the rear 
of the auto, the device enables the driver to 
acknowledge courteous driving on the part 
of another motorist by flashing the words 
“Thank You” in illuminated letters, which 
are visible night or day. A control on the 
dash or steering wheel operates the signal 
light and drivers report that passing mo- 


torists are first surprised, then pleased, by Aero Experts Praise Diesels 


the unusual display of highway courtesy. 
DDRESSING a meeting of the Society of 
Automotive Engineers in Detroit, Mich., 
government aviation experts predicted that 
Diesel engines would replace gasoline-fueled 
motors as power plants for future aircraft 
The almost negligible ability of Diesel fuels to 
burn except under the special high pressure 
and temperature conditions within a Diesel 
engine, as well as the low fuel consumption- 
high power rating of modern Diesels, is the 
basis for the experts’ forecast. According to 
the same authorities, the Diesel engines used 
in German airplanes today are accomplish- 
ing what enthusiastic engineers are only pre- 
dicting for gasoline motors five years hence 





if you are interested in any of the items 


Controlled from the dashboatd, ’ this © auto signal fight mentioned in this issue, send a stamped, return 
flashes “Thank You" to acknowledge highway courtesies envelope for the address of the manufacturer 
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hoto | Seeks To Found Major Silk Industry In America 


j 
Troup Breeds 15,000 Silkworms In Home 
imber of And Perfects Reeling Machine 


ould be - d 
through __ poaooiongee modestly with 15,000 silk- 
ly made 7 worms, housed in the garret of his home 
Warner in New York, N. Y., John Ousta hopes to 
chool of found a major silk industry in the United 
The big States He is now perfecting what is said to 
covered be the first silk-reeling machine ever con- 
10 miles structed in this country and with this appa- 
an esti- ratus and his improved methods of breeding 
rpassing the silkworms despite adverse conditions he 


feels certain an American silk industry can 
be built up within a reasonable time. 





‘Phonograph’ Tests Mentality 


ESIGNED to aid psychologists in deter- 

mining the mental rating of patients of 
the crime clinic at the Institute For The 
Scientific Treatment of Delinquency in 
London, England, a newly developed machine 
resembles a portable phonograph in appear- 
ance and operation. A waxed record, bear- 
ing a series of small red dots, is revolved at 
varying speeds and the patient is required to 
jab at the dots with a stylus pen, the number 
of hits or misses serving to classify the pa- 
tient’s mentality. 



















Working Steam Roller Model 
sels Pulls Two Persons On Cart 





lety of TANDING only ten and 
Mich., three-quarter inches 
d that high with an overall length 
fueled of 20 inches, a working scale- 
reraft model of a steam roller con- 
1els to structed by C. Hollandtrick, 
>ssure of Lincolnshire, England, is 
Diesel claimed to be powerful 
ption- enough to haul a_ small 
is the trolley seating two persons. 
ing to The model weighs 26 pounds 
; used and was constructed at a 
plish- cost less than five dollars. 
’ pre- A coal fire being imprac- 
lence tical on such a small model, 


the water is heated by means 
of a paraffin burner to create 


items : 
eturt a steam pressure of approxi- 
turer mately 40-45 pounds per 
square inch in the broiler 
famnix 
63 
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Shown below is taxidermist W. E. Eigsti, fitting 
teeth in a manikin of an African dog-faced 
baboon which, when completed, will appear as 
life-like to museum visitors as the black ape 
and drill specimens posed naturally at his side 


The Scenes 
at the 
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~ 
A wealth of detail and painstaking “be- 
hind the scenes” labor is involved in 
preparing museum exhibits before they T 
ate placed on public view to elicit such en 
expressions as “How natural!” and “How 
life-like, one would almost think they were 
alive!” from scores of museum visitors. 
The photos on this page show exhibits be- y, 
ing prepared by taxidermists at the Field 
Museum of Natural History in Chicago, tt 
Ill. Im the photo above, a taxidermist is 
putting the finishing touches on seal speci- m 
mens that were collected by Admiral 
Byrd’s last Antarctic Expedition. The photo ta 
at lower left shows staff workers complet- a 
ing @ specimen of a giant Tibetan panda, 
while in the center photo other staff taxi- tu 
dermists are touching up a marine exhibit 
made from cellulose-acetate compound. Ww 
r 
e) 
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Gasoline Turbine Engine Perfected For Marine Use 


ESIGNED for marine use and 

developing 125 horsepower, a 
newly invented internal combus- 
tion turbine, which was recently 
placed on exhibition in New York, 
N. Y., features eight firing cham- 
bers and fires twice to each revo- 
lution of the crankshaft or four 
times as much as an ordinary 
gasoline engine. The engine is 
water cooled and weighs about 400 
pounds, although a much lighter 
type is being developed for avia- 
tion use. 

The gasoline turbine engine has 
five rotors mounted directly on a 
straight shaft, three rotors being 
of a compression type, while two 
are combustion rotors. Compres- 
sion is caused by a cam action which is 
integral with the rotors, the firing and ex- 
pansion directed on the rotor cam serving to 
eliminate the use of pistons. The firing rotors 
are cooled by water flowing through the shaft. 
The oil system is of the force-feed type. 


New Ultra-Violet Ray Source 





The adjustable mounting of this new ultra-violet ray lamp 
enables the operator to direct the radiations where desired. 


NEW, highly flexible source of ultra- 

violet radiation, consisting of a quartz- 
tube mercury vapor arc of improved efficiency 
mounted within a special reflector on a por- 
table laboratory stand, has been developed by 
a well known electrical products manufac- 
turer. The sealed mercury vapor tube unit, 
which can be operated from any 120-volt or 
220-volt A.C. line, has a rated operating life 
exceeding 2,000 hours. 


May, 1938 





Developing 125 horsepower, this new marine gasoline turbine 
features firing and compression rotors instead of pistons and 
fires four times as much as an ordinary gasoline engine. 


Engineers Pave River Bed 


S PART of an extensive flood control 
program costing one million dollars. 
United States Army engineers are paving the 
banks and bottom of the Mississippi River in 
the lower valley region of Louisiana with 
huge sheets of asphalt. The pavement is ex- 
pected to prevent erosion and under-cutting 
of the river banks due to the pressure of the 
water during periods of flood. 

The asphalt sheets are prepared aboard 
barges and, when cooled to the proper tem- 
perature, are placed in position by moving 
the barge out into the river as the sheets are 
gently lowered overboard. 





Prepared aboard barges, asphalt sheets are being lowered 
onto the Mississippi River bottom (above) by U. S. Army 
engineers in an effort to prevent erosion caused by floods 
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Apparatus Takes Photographs Of Invisible Particles 






Top—This apparatus enables scientists to take photographs 
of minute particles which are invisible under a microscope. 
The lower photo is a close-up of the camera, stroboscope, 
centrifuge and lamp which are the main parts of the apparatus. 


Constructs Novel Altimeter 
UNIVERSITY of Michigan glider enthu- 


siast has invented an ingenious “home- 
made” rate of climb indicator for soaring fans. 
A thermos bottle, a glass U-tube, glass tubing 
and a calibrated scale constitute the device 
described by its inventor, L. D. Montgomery. 
Water and a small “leak” are the essential 
features of the instrument. Changes in atmos- 
pheric pressure, which are proportional to the 
height of the plane, are registered by changes 
in the height of water in the U-tube. This 
device, essentially an altimeter, is converted 
into a rate of climb indicator by controlling 
the flow of water by means of the “leak,” a 
fine capillary tube from the thermos bottle 
The thermos bottle is used to minimize 
changes in the temperature of the water. 


Oh 


NEWLY developed scientific 

apparatus enables _ photo- 
graphs to be taken of minute 
particles of matter which are in- 
visible when viewed through a 
microscope. Although used pri- 
marily in the medical field, the 
apparatus is said to have many 
industrial uses. 

The apparatus features a rotor 
on which the sample matter is 
revolved at high speed to develop 
a centrifugal force of 250,000 
times gravity, separating the par- 
ticles, and a stroboscope which 
rotates at 80,000 r._p.m. An elec- 
tric lamp and a camera are used 
in conjunction with the apparatus 
to obtain a permanent record of 
the centrifuged particles. 


Scale Device Tests Peaches 


DEVICE for testing the ripeness of 

peaches has recently been developed by 
the New Jersey Agricultural Bureau Experi- 
ment Station. Heretofore, the degree of 
ripeness has been determined mainly by 
guesswork, but the new pressure tester 
enables the determination to be made 
scientifically and accurately. 

The tester is equipped with a sharp-pointed 
plunger and when the point is pushed into the 
peach the pressure necessary to penetrate it 
is registered on a specially calibrated scale. 





Pushed into « peach, this scientific tester has a calibrated 
scale that accurately indicates the ripeness of the fruit 
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Miniature Home Features 35 Furnished Rooms 


i IRTY-FIVE completely furnished 
ms, in periods, are featured in a novel 
illiputian home recently placed on exhibi- 
tion in Los Angeles, Calif., at a benefit staged 
to aid underprivileged children. The furnish- 
ings for the rooms were made from materials 
gathered from all over the world, collected 
and arranged for the exhibition by Mrs 
Elizabeth W. Larke. 
An outstanding feature of the tiny home is 
a grand staircase, less than four feet overall, 
which was constructed from an ivory fan, a 
tortoise shell bird cage and wood from an old 
walnut bed. Many of the rooms contain 
arved ivory statues and priceless miniature 
pictures. Chandeliers made from earrings 
and bedsteads made from fan sticks and 
lemon forks, as well as 25,000 other odds and 
ends, comprise the furnishings. 





A Kansas highway officer tests the candlepower of an auto 


mobile headlight with a portable light-intensity meter 


J7HETHER an auto’s headlights are 

faulty, medium, correct cr illegal can 
quickly be determined through the use of a 
new hand-carried intensity meter recently 
The device is funnel-shaped so 
that it fits over the headlight glass in such a 
manner that a built-in diffusing plate directs 


the ligl 


ht rays into the meter, 


developed 


which is cali- 


brated to show the candle-power produced 
Dy ft headlight 
Vay 1978 





This photo shows only a few of the 35 completely furnished 
rooms featured in a novel miniature home recently exhibited 
in Los Angeles. Some of the tiny decorations are priceless 
The young lady is admiring one of the carved ivory statues 


Student Develops Explosive 


ENDELL ZIMMERMAN, 24-year-old 
'Y post-graduate student at the University 
of California, is said to have discovered 
a formula for making a new explosive that is 
53 times more powerful than TNT. Known 
only as RPX, the new explosive will be used 
in inter-planetary rocket experiments, ac- 
cording to Zimmerman. 





Conducting chemical experiments, Wendell Zimmerman dis 
vered a formula for an explosive more powerful than TNT 









F YOU, like thousands of other sensible 

outboard motor owners, stored your 
motor away last winter in accordance with 
the clearly printed instructions that were 
supplied with the engine at the time of its 
original purchase you need only observe a 
few simple, common sense “tuning up” rules 
now in order to insure maximum efficiency 
throughout the dawning boating season. 

The first step is to go over the entire motor, 
tightening all screws and nuts. If a screw 
does not seat properly, do not force it, but 
unscrew it. Then, after dipping the screw 
in some heavy oil, try rescrewing again, mak- 
ing sure that you have engaged the threads 
properly. 

Remove the spark plugs and squirt some 
clean gasoline into the spark plug holes. Pull 
the motor over by means of the starter rope 
until the oil that was placed in the cylinders 
during the winter has been pretty well re- 


moved 








TUNING UP THE 
OUTBOARD | 


Ardent fishing enthusiasts are "boosters 
of the outboard engine because it en 
ables them to visit widely separated 
fishing grounds within minimum time 


Check the spark plugs for breakage and 
adjust the gaps according to the manufac- 
turer’s specifications. Test the plugs to see 
if they are delivering a good spark by at- 
taching each plug, in turn, to a spark plug 
wire (grounding one wire in the case of two, 
or more, cylinder types) and turning over the 
engine to see if a “hot” spark appears across 
the plug points. 

In the event you do not get a good spark, 
remove the entire magneto assembly and 
check all wires for breakage. The coil can be 
given a protective coating of water-proof 
varnish at the same time. 

Take the carburetor apart, as explained in 
the manufacturer’s instruction booklet (if 
you lost yours, you can obtain a new one from 
the manufacturer at a nominal cost), and 
remove all dirt and oil. 

Replace the gasket if necessary, as indi- 
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ited by breakage or a dried out appearance 
Clean out all old grease from the gear 
housing, wash the housing in gasoline and 
check the gears for breakage. Refill the 
housing with grease recommended by the 
manufacturer. (This is probably the most 
mportant of all pre-season precautions) 

Having tightened all screws and nuts, 
checked the plugs, magneto, coil, etc., as well 
as cleaned the carburetor and refilled the 
gear housing, you are ready to mount the 
motor on your boat 

Start the engine in the usual manner, 
making certain that water is running through 
the pump within a few seconds or the cylin- 
Carefully 
idjust the carburetor until you are getting 


ders will crack from the heat 


maximum efficiency and smooth running. 
Don't “go off the handle” if the engine does 
not run smoothly at first, but check over all 


parts systematically until you locate the 
ouble Losing your head” won't get one 
single r.p.m. out of the engine Modern 
uutboards are practically fool-proof and 
when they do break down it car alle ty 
raced to abuse by the oper 


222 
























The knowledge that the outboard motor will eliminate the 
tiring job of rowing back to camp helps to make the fisher 
man’s day more enjoyable (top) and enables the followers of 
Izaak Walton to linger at the choice spots until the last pos 


sible moment without fear of missing “chow Above—Hun 
ters, too, find the outboard to their king for there is nothing 
ike the powerful ‘‘putt-putts’ when it comes to traveling up 
stream in a boat loa j 


ed with hunting and camping equipment 





by 
Montgomery 
Mulford 


Shown at the left are reproduc 
tions of three postrnarks thax 
will intrigue any collector 
Top to bottom—British Post 
Office cover which was 
mailed from Turkey; an 
Italian postmark that served 
to advertise the Facist Revo- 
lution, and an Irish Free 
State postmark bearing the 
slogan—'‘Grow More 
Wheat”. Each year 
more and more nations 
advertise and propa 
gandize by postmark 


a 


PURSUING THE 
“POSTMARK 


OSTMARK collecting has a number of attractive features. First of all, a number of 

them being elusive results in a chase which adds to the collector’s interest. Second, 
many postmarks are rarer than the stamps, so that they are well worth seeking. And 
third, the postmark shows that a letter and its stamp have done postal duty. 

There are many groups of postmarks to arouse the interest of the collector. The 
ones illustrated with this article picture some of the most interesting types. Growing 
more elusive, for instance, are the postmarks showing that a stamp did duty in the 
post office of one nation established in another. These postmarks are grouped as “offices 
abroad” and, in many instances, postage stamps of one country have been overprinted 
for such use. A pertinent example is shown in the illustration of the British Post Office 
cover which was mailed from Constantinople (now Istanbul), Turkey. 

Various European nations have maintained postal services in other lands, these 
foreign offices within sovereign nations using their own postmarks and, often, their 
own stamps. Thus the British-Constantinople office used postage of Great Britain, 
surcharged with a Turkish value. Where the prepared stamp may be fairly common, 
a postmark of the type shown, is not usually met with, though not really rare. 

Since these postmarks are not as common as the stamps in the “offices abroad” 
group, the chase for the items is in itself interesting. When one finally attains such < 
postmark, especially upon full cover, it is felt that the chase has been well worth the 
effort put forward. The pursuit of the postmark is fascinating, and might be likened 
to a game. The more elusive one postmark may be, the greater is its fascination. 

Quite often postmarks are of historical interest, in more ways than one. The “ 

[Continued on page 130] 
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DRILL & TAP FOR —— = 3-32” HOLES 
(-8" PIPE NIPPLE & FOR SMALL 
LIGHT SOCKET COTTER PIN 


A Wroueut Iron 


DRILL HOLES TO 


\‘ 
ACCOMODATE 
WIRE ROD o~ 
THRU \~ 
GLOBE COTTER PINS 
HOLD CORD 


5-6" WIDE, 
1-6" THICK, 


HAMMERED \ “ce 
IRON BAND \ 

WASHERS \ 

TO SUIT 


- 
by George A. Smith mero ly 


TO BAND 
‘ 


fh beauty of this wrought iron com- DRILL I-8" 
J - x 7 < - AND TAP 
bination of lamp and globe lies in the END PIECES + — 
contrasting colors of the dull gray hammered 8” : \ bec biam 
. oe ¢ U 
iron with the more or less vivid colors of the con dae . 


land and water areas on the globe. ; COUNTERSUNK , 
he RIVET HOLES 
Before beginning the iron work a globe > . 


should be purchased. The lamp illustrated 4 

contains a 7-inch globe which costs less than FLAT 

i dollar. If a globe larger or smaller is used. a: 
[Continued on page 126] 


This attractive globe- 
lamp can be made 
easily and quickly. 
The work will he 
simplified if the 
builder will study -8"X 5-8" 
the constructional 


FILE ENDS TO SHAPE date cascfally before = 


the work is started BOTTOM PLATE 
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PATTERN FOR 
SCROLL 
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WOODWORKING - RADIO - METALCRAFT - AUTOMOBILES - CHEMISTRY 
PHYSICS - MODEL BUILDING - ELECTRICITY - HOME AND SHOP KINKS 
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Head on, the “Weber 
Roadster” has a strik 
ing appearance. In the 
drawings below, the 
construction details of 
a simpler radiator and 
hood are shown. 








































Above—when pushed for 
ward, the hand lever causes 
the idler pulley to tighten 
the single drive-belt, mov- 
ing the car. Pulling lever 
back applies the brakes 


_ is one definite rule to follow in making a 
sidewalk automobile—get your engine first and 
build the car around it. This applies pretty much to 
the wheels, too. 

A half-horsepower, two-cycle washing machine 
engine is available in nearly all sections of the 
country, and as these can be had second-hand at a 
reasonable price and have sufficient power for 
moderate speeds, they make satisfactory installa- 
tions. Herewith are working drawings of the little 
car owned by Richard Weber, of San Marino, Cali- 
fornia, which is driven by this type of 
motor and has proved successful for a long 
period. It is very easy to build. 

In Figs. 1, 2 and 3 are given the general 
over-all dimensions. Note that the front 
wheels have a wider tread than the rear. 
This permits a shorter turning radius, and 
brings the back wheels in close to the 
power unit. The engine is provided with 
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Left—The trim little run- 
about is powered by a 
washing machine motor 
of one-half horsepower, 
which enables the car to 
h travel about 16 m.p.h., 
\ 







averaging 50 to 75 miles 





\ : 
4 per gallon of gasoline. 

Motor is connected to one 
\ wheel by a drive-belt. 
























a kick starter, and the clutch arrangement 
consists of an idler pulley which tightens the 
single drive-belt when the hand lever is 
pushed forward. When pulled back, it 
operates the brake. Drive is on one wheel, 
brake on two. 

Hood, seat-back and dummy radiator are 
of galvanized iron cut as shown in Fig. 12. 
These dimensions are approximate as a cer- 
tain amount of fitting is always necessary for 
curved members. If you have the facilities, 










The start of a midget 
auto “race”, with the 
Weber car in fore 
ground of the lineup 








ENGINE 


PULLEY. 


ENGINE 


REAR END 
OF CHASSIS 
WITH DRIVE 
ANDBRAKI NG 
— DETAILS — 


a 


FORD MODEL T 
SPIDER CUT DOWN 
TO FIT 12" WHEEL 


BRAKE 
CABLE 











the edges of the metal should be beaded. The 
edge of the seat back is protected with a strip 
of leather laced on with rawhide. It will be 
best to leave the cutting of the hood, etc., 
until the chassis is completed. 

Several types of wheels are available for 
small autos, being manufactured by toy 
makers, tire companies, etc. The original car 
in the photos has disk wheels with the brake 
drum and pulley cast integral, and turned 

[Continued on page 118] 
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FIG.5 —FRONT END 
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FIG.9 DETAIL 
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TEST YOUR MODEL 
in this WIND 






- ~- 
wa" T n 
“ CORNER POSTS OF 
fr — 4" x 3/4" STOCK ~ 
= TOP SILLS OF ANY 


| SCRAP LUMBER 





WALL BOAR 
4 








a FLOORING 


TUNNEL CABINET 


Shown above and at right are 
the general constructional de 
tails of the cabinet. honey 
comb air-straightener core and 
air pass of the novel model 
plane wind tunnel. The cir 
cular sketch shows how the 
honey-comb core is constructed 
by notching and inter-locking 
strips of sheet metal. The 
sketches on the opposite page 
show additional details of the 
air pass construction as well as 
complete details of the dyna 
mometer assembly. Practically 
all parts are made from easily 
obtained scrap materials 











N RESPONSE to numerous requests re- 

ceived during the past few months, 
MopverN MECHANIX is reprinting 
plans and details for the construction of a 
miniature wind tunnel for testing model air- 
planes. This article, in its original form, 
appeared in the MM “Flying Manual,” 1932 
edition, and was written by Dick Cole 

Many 
tried to test their models in the blast of ai: 


herewith 


experimenters have undoubtedly 












AIR-STRAIGHTENER 
CORE (SEE DETAIL BELOW) 


WALL BOARD 


3/4 FLANGES 

NAIL OR SCREW 

TO ENO FRAMING 
n 





| 
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_— OR WELD { 


AIR PASS OR CONDUIT 
(HEAVY TIN OR SHEET IRON) 


DETAIL OF CORE 
(SHEET METAL) 


from an electric fan, but such tests are high} 
unsatisfactory for the reason that the wind 
created by the fan is a mass of whirling 


currents—a miniature tornado. 


To test a 


model plane successfully, it must be placed 
in a flow of air that is moving with equal 
velocity throughout its entire cross-sectional 


area, and the air 
How this ideal condition 


whirling eddies 


stream must be free « 


brought about is shown in the sketch illus 
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HARDWOOD END 
BLOCK FITS INTO 
c—— AIR PASS 


” \ STRAP IRON 
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\ SMALL es 
16" DIAM. FAN POSTAL SCALE _ 
RECORDS “DRAG 


DETAIL OF BLOWER FAN INSTALLATION 





trating the complete wind tunnel assembly 

The principal parts of the model wind 
tunnel are a partially closed cabinet, an air- 
straightener honey-comb core, an air pass, 
a dynamometer assembly and an ordinary 
electric fan or a kitchen ventilating fan, 
such as is shown in the sketches. 

The electric fan sends a blast of air through 
the air pass and its only outlet is through the 
honey-comb air-straightener, which serves 
to emit the air in an even flow, creating the 
eddyless condition required to test the model 
plane. The model is mounted on a dyna- 
mometer, being completely exposed to the 
air flowing through the honey-comb core 
The lift scale and drag scale, as shown in the 
sketches, will give a direct reading showing 
the effect of changing the positions of the 

[Continued on page 122] 
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Handy Wire Brush Wringer Fits Any Paint Can 


PIECE of spring wire bent to the shape 
4 shown in the drawing makes an efficient 
paint brush wringer. Instead of the usual 


method of drawing the brush full of paint 
across the edge of the can and having some 
of it run down the side, 
center of the can makes it possible to pull the 
brush over it and have all the excess paint 
drip back into the can. When the wire is to 
be used on another can, wipe it off thoroughly 
and it is ready for use with a different color 
When preparing the bend it so that 
when it is fastened in place, the ends spring 


A. H 


the wire across the 


wire, 


closed against the rim 


Handy Kinks For Star Drills 









RESHARPE NING 
STAR DRILLS 







Ly Pat 


COVERING 
OPTIONAL 









TWIST 
“K.LOOSE WEDGED 
OR STUCK DRILLS 





STAR 
DRILL 





I’ THE shank of a star drill is marked oti 
in inch and half-inch notches, it will 
always indicate its depth in the hole it is 
making, eliminating the necessity for meas- 
uring drilling progress with a ruler. Eithe: 
Roman just scratches can be 
used to indicate depth. When taking read- 
ings, allow for shortening of the drill by 


numerals o} 


sharpening 

A drill often becomes wedged tight unless 
constantly rotated and the hole cleared fre- 
quently. When it does become wedged, some- 
times it is necessary to use a wrench to loosen 
it. Ifa hole is drilled through the upper part 
of the shank and a large nail or bolt inserted, 
“handle” the turning of the 
tool and its removal from the hole when it is 


facilitates 


this 


necessary to clear it of dust and chips 
When sharpening star drill, grind the edges 
so that they do not taper up to the point, as 


shown in the drawing.—Andrew Vena 
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DETACHABLE BRUSH WIPER 
SAVES PAINT 
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Awl Aids Difficult Painting 


N ORDINARY awl with one end cut off 
< as shown in the drawing, is an invaluable 
aid while painting small objects such as 
handles, knobs, etc., when there is nothing on 
the object which will serve as a handle as the 
painting is being done. The point of the awl 
is pushed into the object until it supports it 
firmly. The awl with the object attached can 
be held in the hand firmly while the painting 
is being done. The end of the awl should 
have been sawed off flat so that it will stand 
up by itself while the paint is drying. If an 
awl is not available, a large nail can be shar- 
pened so that it will duplicate the end of the 
awl. This pointed nail then can be forced 
through a block of wood and it will be as self- 
supporting as the awl.—G. B. Harran. 
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_ SANDPAPER GLUED 
# ~—sC TO. BOTH SIDES 







SANDPAPER GLUED TO WOODEN DISK 
AND FASTENED TO FACE PLATE 







CIRCULAR PIECE 
OF SANDPAPER 
GLUED TO END 








DECORATIONS APPLIED 
TO METAL 







’ SANDPAPER IS WRAPPED AROUND 
STICK AND GLUED — HOLD iT IN PLACE 
WITH STRING UNTIL DRY 













SANDPAPER GLUED 
TO THREE SIDES 







GLUE SANDPAPER AROUND 
DOWEL AND TIE 
WITH STRING 





multiplied many times by fastening it to 
various-shaped strips of wood. Be sure 
to use a good grade of glue. Several 
sizes of each design will be found very 
helpful to the amateur craftsman. 
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Above is shown the 
finished craft ready for 
a thrilling journey out 
on the pond. At the 
right are construction 
details of the car lock. 
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LAID IN PLENTY 3/4" PINE 
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CONSTRUCTION DETAILS 
OF THE JIFFY -SKIFF 


BOTTOM 
BOARDS - 3/4" PINE 


] 


3/4" SQ 


CHINE LOG 


HE principal defect of back-yard built boats is 


that they leak. and the skipper frequently comes If all joints are carefully 4LB. SASH 
home with wet feet. But here is a craft just as dry fitted. this small craft will WEIGHT 4 
as the living room floor, and it is easy to make. not leak A coat of paint Appa - 
» 8 R 


Ordinary pine lumber is used. The bottom consists 
of two nine-inch boards with a chine piece all the 
way around except at the bow, where the stem is to 
fit. With the aid of a plane and plenty of sandpaper. 
the chine and bottom boards are fitted perfectly flush. | 
Binding tape augmented by a liberal amount of marine 


will improve its appearance. 
















glue used over all joints will keep Junior's shoes from } 
becoming even damp. | 

Next install the side planks and transom, using 
cleats where indicated, with tape and marine glue 
between. A batten over the tape and glue along the 
center of the bottom keeps this joint water-tight. Seats 
are supported on cleats, as shown. 

The oar-lock is a ‘44-inch lag screw screwed into the 
gunwale and the head sawed off. The end should be 
filed smooth and rounded. For the oar use a piece of 
‘4-inch by 14-inch pine about four feet long, with fe 





pe SEE SECTION 
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a wooden blade nailed on. It should be slotted about ae ~ . - 
one inch for the oarlock pin. 
Give the inside a coat or two of gray floor paint. ' 
and the outside white with green trim. Assuming the : P (za ETZEL 
joints are well fitted this little skiff should be water CLEAT | | CHINE LOG BATTEN 
tight after a few hours in the pond. | = — ~ ine al ces =e 
SO | ae 
y BOARD PRO & PLA 
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JIG SAW. 





















— EXACT DIMENTIONS DEPEND 
UPON SIZE OF HORN USED 



















oe small and easily constructed jig saw, 
built from some scrap wood, a discarded 
auto horn, and part of an old carburetor, 
has been found to cut balsa wood accurately 
and quickly and has proved entirely satis- 
E factory for the model airplane worker. By 
a es using very fine scroll blades, this saw will 
run on six to eight volts from a toy trans- 
formet a_ considerable without 
overheating and will cut one-half-inch balsa 


fo: time 





‘ cleanly and quickly. 

Z The horn must be of the vibrator type 
preferably with the commutator bolted to the 
liaphragm. Remove the diaphragm and the 
commutato! Cut a triangular piece from 
the diaphragm embracing two of the bolt 

ht holes on the rim and one for the commutator 
= ‘f as shown in the photograph 





The lower blade grip is constructed fron 
me pole from any of the cheap makes of knife 


switches. This is cut in a manner similar to 


the grips on an ordinary coping saw and 
bolted to a short piece of sheet metal which 
[Continued on page 124] 


Easy to construct, this 
jig saw will found 
| very helpful to the model 
‘ airplane builder. It will 
cut balsa up to one-half 
an inch thick. Six to eight 
volts from a stepdown 
transformer will power it. 
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»'OMEONE has described certain articles 

of furniture as possessing the quality of 
coziness. This quality is amply evinced in 
the small gate leg table, for it is both cozy 
and comfortable, and, furthermore, because 
of its attractive turning, it is a highly deco- 
rative piece of furniture. 

The person who is interested in wood turn- 
ing will undoubtedly find a friendly challenge 
in the construction of this article. Aside from 
the skill necessary to turn out six duplicate 
legs, the craftsman will not encounter any 
unusual complications in its construction 


All construction is obvious and not in the 
least complicated. 

In making this small gate leg table, 
place emphasis upon all those important 


“touches” which put good furniture across. 
Such “touches” include the proper dulling of 
edges (as indicated in the plan), the use of 
wooden pegs to both strengthen and lend a 
quaint crafty appearance to all mortise and 
tenon joints, and finally a proper finish to give 
life and warmth to the completed article 
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If each part is shaped carefully, final assembly will be very 
simple. Although almost any wood can be used, either 
walnut or cherry is suggested. A thorough sanding before 
any finishing is applied will give a more pleasing appearance 
to the completed project. Plenty of rubbing with a soft 
cloth will give a warm and attractive luster to the finish 
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Any one of a variety of different woods can be 
used. It is recommended, however, that eithe: 
walnut or cherry be used. 

Note that the sizes given below are of the 
finished stock. Stock should be cut slightly larger 
than these dimensions to make allowance for 
dressing and working to actual size. 


Turned Members: 
2 pieces, 142”x142”"x177s” (end posts) 
2 pieces, 142”x142"x193s” (gate posts) 
2 pieces, 142”x142”x16%3” (gate pivot posts) 


Because it is necessary to duplicate exactly the 
turning of all these members, it is suggested that 
the worker cut an exact-and full size pattern of the 
turning before starting the operation. With this 
pattern as a guide, the craftsman can readily obtain 
the exact shaping desired. After the turning is 
finished, cut mortises and tenons, as indicated in 
plan, on various turned members. Mark and cut 
half lap cut-outs on ends of outer gate posts. 


Feet and Top Cleats 
2 pieces, 142”x2”x8” (feet) 
2 pieces, 142”xl42”x4” (top cleats) 


Square to specified sizes. Mark and cut mortises 
Cut pattern for foot shaping as indicated in graph 
detail. Mark this shaping on two opposite faces 
of each other. Cut and finish to exact shaping 
of pattern. Round under edge of top cleats 

Assemble turned posts to feet and top cleats 
Secure joints with glue and insert wooden pins 
while assembly is being held together unde 
clamp pressure. These pins should be per- 
mitted to protrude 1s” from surface. They are 
rounded off to give proper quaint pegged effect 

[Continued on page 122] 

Before turning the legs the builder should make a full-size pat 

tern. With this as a guide, no difficulty should be experienced 

in turning out exact duplicates. After the turning is finished, the 


mortises and tenons are cut. The dimensions of the curves 
shown in the detail can be varied to suit individual taste 





iy sADERs of preceding articles 
on microscopy are now familiar 
with the parts and operation of a 
microscope, and have made studies 
of pond life, insects and other intro- 
ductory matters. They have made 
temporary slides and a few whole 
mounts that require little if any 
technique. So now is the time to 
take the next and the biggest of all 
steps in microscopy, and to learn how to cut 
thin sections and make really professional 
and permanent slides that can be preserved, 
sectioned, stained and mounted in balsam. 
This is a sizeable job and the whole story 
cannot be told in a single chapter. In the 
present installment we shall go into the 
details of cutting thin sections, and other 
stages in microtechnique will follow along 
in succeeding issues. 
Sectioning—the cutting of thin slices—is 
necessary whenever the material to be ob- 
served under the microscope combines thick- 





This is the eighth in a series of articles published 
by MODERN MECHANIX on this fascinating sub- 
ject of microscopy. Previous articles are as follows: 

April—""Documentary Evidence’’—A study of the 
characteristics of handwriting and typewriting, and 
how the microscope is used to track down law breakers. 

March—"“The Silent Sherlock”—The microscope 
and its use in present day crime detection. 

February—'Finger Prints in Fur’—How the 
microscope is used by the fur industry for identifi- 
cation purposes 

December—"Hitching a Microscope to Your 
Camera”—How a camera can be used with a micro- 
scope to preserve the wonders seen by the eye. 

November—"The Autumn Empire of Insects’’— 
The thrills of big game hunting are revealed under 
the lense of the microscope in the study of common 
insect species. 

October—"Microscope Reveals Mysteries of Life 
in Water”—How to delve into the wonders of nature 
with a microscope as your magic key to the store- 
house of life at its conception. 











HOW TO CUT 


Homemade microtome is 
easy to build and use 
to get thin sections. 


Ac the upper left is pictured a cross section of a lily flower 
bud showing all the structural parts of a typical flower. At 
its right is a longitudinal section of a dandelion flower 
Above is shown the hand microtome described in the text 


ness with opacity, and this is usually the case 
It is possible to secure surface views of such 
objects as skin, liver or heart, and of stems 
leaves, stones and minerals; but generally it 
is impossible or inadvisable to try to make 
permanent mounts of most of these, and no 
information at all is obtained of the internal 
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MICROSCOPE 


by 
Julian D. Corrington, Ph. D. 













’ Plasticene 
models to show 
the planes to be fol- 
<\0N _ lowed in cutting sections. 
Radial object at left and bi- 

lateral at right. In the latter, card- 

board strips represent the three planes. 





structure or of the kinds of cells that make 
up plant and animal organs. 

Slices thin enough to permit the use of 
transmitted light are necessary and so a com- 
plicated technique of procedures has grown 
up to serve this need and to prepare the beau- 
tiful and permanent slides that are in com- 
mon use in high school and college courses 
in biology. 

If you have never seen this sort of slide 
we suggest that you purchase one from a 
supply house or dealer so as to have it as 
a model in making your own. Ask for a 
cross section of basswood or other tree stem 
or of lily flower bud, double stained. On 
the blank glass slide has been placed an ex- 
ceedingly thin section of the material, per- 
manently preserved against decay and 
stained with various dyes to give color and 
contrast to otherwise almost transparent 
structures. The section has been rendered 
translucent by means of an oil and has been 
placed in Canada balsam and then a cover 
glass added. After thorough drying to harden 
the balsam, the slide was cleaned and labeled 
It is such a slide that we are going to make, 
taking one of the major steps this month 

Advanced and detailed studies may require 
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sections that are not 
only very thin, but of 
a known and uniform 
thinness, and hence 
there have been de- 
veloped a number of 
types of precision in- 
struments known as 
microtomes, from the 
Greek words small, 
and to cut. Some use 
a knife carrier that slides back and forth in 
a slot; others operate on the rotary principle 
and are quite similar to the rotary meat 
slicer to be seen in a meat market. Some 
one, in fact, referred to this style of micro- 
tome as “a glorified meat slicer.” Ma- 
chine microtomes cost from fifteen to several 
hundred dollars. For all ordinary and prac- 
tical purposes, however, a hand microtome, 
as described in this article will do the trick 
and can be made by anyone familiar with the 
use of tools. 

First, though, there is the free-hand method 
of cutting sections which employs no micro- 
tome at all, and whether or not you plan to 
operate a microtome you should know and 
practice this system. Every microscopist 
worthy of the name should go through this 
step in his training and acquire a bit of the 
necessary manual dexterity, so often lacking 
in this machine age. 

Recommended as practice material at this 
season of the year are leaf buds from trees, 
particularly the larger types, such as horse 
chestnut. The knife may be either the old- 
fashioned razor, as shown in an accompany- 
ing illustration, or a safety-razor blade held 
in a carrier with folding handle—an object 
commonly sold in the five and ten cent stores. 
The stiff type of blade is better for our pur- 
poses than the flexible one. New blades are 
readily inserted in the carrier when the 
one in use becomes dulled. Hard woods 
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/ 

THREADED BRASS DISC BRASS OR 
ROD THREADED C.R. STEEL 

BRASS TUBING 


Above are details 
for constructing mi- 
crotome. At upper 
tight is shown the 
method of cutting 
free-hand sections 
as described in text 


will ruin a razor for sec- 
tioning purposes after only 
two or three slices, softer 
mes after a dozen or so. 
Other kinds of tissue that 
cut more easily may yield as many as a 
hundred; but in any case the time ar- 
rives when a change of blade or a sharpening 
of the old-fashioned razor is_ indicated. 
Crushed, torn or otherwise mutilated or dis- 
torted sections are as certain as they are 
undesirable when a dull blade is used. 

Now for the job. Sit at a table so that 
both elbows may be supported on the table 
top, or sit in a chair away from a table and 
hold the elbows pressed firmly in to the sides. 
Hold the bud between thumb and forefinger 
of the left hand and knife in the right. Place 
the knife blade upon the left forefinger, flat, 
cutting edge toward the body, the finger hori- 
zontal. The motion of cutting is that of par- 
ing, not that of whittling; ie., the blade is 
pulled along the forefinger, toward you, the 
finger serving as a guide. A long sliding cut 
is made, starting with the heel of the razor 
and passing to its toe, coming along the fore 
finger toward your body. 

Have both the bud and the razor blade wet 
with water and cut slowly and carefully at 
first, increasing the speed as skill develops 
Practice in cutting sections thinner and thin- 
ner until extremely thin ones are obtained. 
Keep knife blade and bud surface wet. Avoid 
wedges—thicker on one edge than another 

As fast as sections are cut, float them off 
the knife into a shallow vessel of water, or 
transfer them from knife to water with a 
camel's hair brush. The fingers are too in- 
delicate for this, and sections should never 
be touched by the hands. After a numbe: 
have thus been executed, reject all but a few 
xf the very best and thinnest, saving these 
for further attention, as described later on 

The hand or well microtome consists of a 
hollow tube as a holder for the object to be 


‘ut. The bottom of this tube is raised very 


END VIEW 


gradually by turning a screw, in that way 
raising the object a given and_ uniform 
amount with each turn, permitting sections 
of known and even thinness. The cutting 
platform or surface is a very smooth one, 
as plate glass, and the razor blade is guided 
on a slanting stroke across this surface. After 
each slice the screw is turned a designated 
amount and another cut made. Sections are 
then floated off in water, as before, and only 
the best ones retained. 

A block of hard wood such as maple, about 
6” long and 3” square in cross section is bored 
part way down the middle from one end to 
receive and hold tightly a length of rather 
heavy-walled brass tubing of approximately 
34” bore. The rest of the length of the 
wooden block is drilled to receive the 
threaded brass or steel rod, hereafter re- 
ferred to as the screwrod. The threading 
should be carefully done and have as many 
threads to the inch as possible. If you can- 
not do this for yourself, have it done, or pur- 
chase and use an ordinary bolt, diameter 
about 14” 

Next braze a thick brass disc into the 
lower end of the brass tube, then drill and 


tap it accurately in the center to receive the 
Again, if you do not have access 
to the proper machinery, a nut for the bolt 
can be centered in the tube end and held there 
The tube may now be 
driven into the block, plugged end inward 
Insert in this tube a shorter length of brass 


screw-rod 


with plastic wood. 


f+ 


yr steel rod which makes a neat sliding 
[Continued on page 134] 
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Salvaged parts from old autos and a ~ | 
second-hand motorcycle engine are 
used to build the timber drag-saw 
shown in the above photo and sketches. 
S 
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FORD T FRAME MEMBERS | 
7 ENGINE CONTROLS | 

is STRAP IRON SUPPORTS 

¥ 2"X 3" OAK CROSS PIECE 


ORILL EA. SIDE LOG DOG | 
ATTACHMENT (DOGS 
NOT SHOWN). 





CARBURETOR 
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SEE DETAIL OF | 
FAN MOUNT 






















I" X 5" DIAM. PAN PULLEY (STARTER 
PULLEY MOUNTED DIRECTLY BEHIND) 


OLD AUTO WORM STEERING GEAR 


FORMS REDUCTION DRIVE 5 


CRANK ARM SHAFT 
SHAFT BEARINGS TO SUIT 


| 
| 
3/8" STEEL PLATE , ‘ 5B eth 
(BOLT TO FRAME) > — 4 \& HANDLE 


V4" STEEL PLATE 
WELD OR BOLT 

TO FRAME) 

TIE-ROD 


TIMING GEAR 
BUTTS UP AGAINST 
Se SHOULDER ON SHAFT 









ano Tie-ROD DETAILS OF KEYwar “yen GROSSHEAD OF | 
THE GENERAL ASSEMBLY X 6" X12" STEEL 








PIPE 2" PIPE 


v2" X 2" % 12" STEEL BAR 
CUT SLOT FOR KEY 


NY home workshop me- = 
A chanic can rig up the \ Ann S°X-§° 8. STEEL OS 
power-driven timber drag-saw BABSIT TO FIT CAM AND SPLIT AS SHOWN 4 
shown in the accompanying photo NY DETAILS OF CRANK-ARM AND > 
and sketches. Economical to oper- = CAM DRIVE ASSEMBLY 
ate, the saw features sturdy construc- “= 
tion and will stand up well despite hard Sis — 
daily usage. 
The frame is made from chassis members One of the pulleys is used to start the 


of an old model T Ford, riveted or bolted engine, a rope being wound around it and the 


t 


is 


ogether in the form of a triangle. The power pulley spun by pulling heavily and quickly 
s provided by a second-hand motorcycle on the rope end. The other pulley, by means 


engine fitted with an extended drive shaft to of a belt, is used to rotate a fan that serves 
which two five-inch pulleys are attached, as to cool the engine. The fan is mounted on 


s 


hown in the sketches [Continued on page 124] 
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EMERGENCY REPAIR FOR BROKEN ROD TIP | 


—— er ae 









SQUARE UP ENDS AND 
DRILL HOLE WITH SMALL DRILL — 
(NO 50. 55. 60) 
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NEEDLE 











smart en ee 
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4 
TAPER ENDS- INSERT SECTION OF 
NEEDLE-COAT SURFACES WITH CEMENT 
AND PRESS TIGHTLY TOGETHER 
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# 
WRAP TIGHTLY WITH SILK THREAD 
AND APPLY CELLULOSE CEMENT 
OVER WRAPPING 
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FERRULE,ORLLHOLEN Ye Racive \ 
THROUGH METAL END-\ 55: icHeSs LINE 
DRIVE A PIN OR NEEDLE.” Coines 
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by Dick Cole 


ee prmege can probably be classed as one 


of the most universal and cosmopolitan of 






LENGTHS OF 
ENAMEL LINE 
HUNG FROM-*™ 
BRIM OF HAT 
WILL WARD OFF 


iil outdoor sports. It is quite safe to say that 
t plays a part in every man’s life at some 
time or other, perhaps beginning with a hick- 





FLIES AND 
ry branch, grocery store cord and a bent On Pennue Sauces 
pin, and leading up to the prized possession aie dow WT OvOn ate 

f a “Thomas” or “Hardy” rod, taper lines. AOD SECTION IN VERTICAL 

nd a vast collection of lures and flies. a ah ao Reset. 


Fishing—angling—is becoming a true 
sport every year. Our forefathers fished 
solely to get fish. We of today fish for 
the joy of outwitting the fish with artifice 
Our forefathers’ tackle consisted of a solid 
bamboo “pole” with a length of 10-cent 
linen line tied to it—no reel; eyed hooks 
t 5 cents a dozen, a can of worms and a 


A SPLIT PIECE 
OF VARNISH 

RUBBER’S FELT 
FOR APPLYING 


A DAMP CLOTH 
: , C Reet Nee ee vwte testbte off RAPED R CREEL 

usty nut for a sinker. The angler’s tackle of ent A.-- oomaee DRESSING TO LINE 
N HOT WEATHER 






GLUE FINE EMERY 
CLOTH TO SIDES TO MAKE 
ENT TOOL TO SHARPEN HOOKS 








(0 ) TO KEEP BROOK TROUT IN GOOD CONDITION CLEAN !MMED 
ATELY UPON CATCHING-WIPE DRY AND ROLL EACH FISH 
SEPARATELY IN ¥ SO PAPER 


L nie 








Broken rods can be quickly repaired by splicing the break in the manner described in the details at upper right. Lower illus 
trations show how a loose ferrule may be tightened simply by heating it over a canned heat flame. To ward off annoying insects 
the fisherman may attach lengths of old fishline to the brim of his hat A quick way to apply dressing to a fishing line 
to enplis piece of varnish-rubber felt to form an applicator To keep fish from spoiling, clean and wrap in waxed pore 
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today can easily run into three, or even four figures. 

However, to gain full enjoyment of angling as a 
sport, it is not necessary to invest a large sum of 
money. Perhaps a $10.00 domestic rod will not 
handle a $2.00 “level” line with the same nicety 
that a $150.00 tournament rod will handle a $15.00 
double taper line, but, when the two outfits are 
put to actual use on a stream, maybe the $12.00 
outfit will out-fish the aristocratic equipment. It 
really is the man at the butt-end of the rod that 
decides the issue. 

It is not the intention of this article to give a 
treatise on the art of bait and fly casting, but 
rather to pass along to fellow anglers a few little 
kinks that may aid them in gaining a fuller enjoy- 
ment of their favorite sport. 

What can be more annoying than to break a 
flyrod tip section far from camp? However, a 
satisfactory repair job can be made right on the 
stream if the angler carries some simple equipment 
with him. This consists of a packet of needles of 
assorted sizes, a tube of celluloid cement, several 
small twist drills—say, No. 50, 55 and 60—and a 

spool of strong silk thread. 
To proceed with the repair job, 
the broken ends 


TAPER LEADERS -4”" 
MADE OF SYNTHETIC 
SILK WORM GUT AND 
TREATED WITH AIRPLANE 
DOPE SERVES VERY 
WELL FOR DRY FLY 
CASTING \ 
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Every fisherman derives more satis- 
faction from the sport when he is 
able to land his catch with lures of 
his own creation. Several effective 
lures are shown above. A _ black 
hackle fly can be made into an 
effective “wet-fly” by wrapping the 
hook with alternate turns of black 
and yellow yarn. A good lure for all 
game fish can be made from bacon 
rind as shown in the lower detail. 


GANG KOOKS 
PARTLY CON- GOOD LURE FOR 
ALL GAME FISH 


SEALED UNDER FINS 
ies 





























While this fish was taken with an expensive rod, there 
« just as much fun landing your catch with a bamboo pole 


are first squared up, then the most suit- 
ably sized drill is used to bore a hole in the 
core of each broken section. This can be 
done by rolling the drill in the fingers, or a 
pair of pliers can be used. Next, the ends 
are beveled off accurately. A needle is now 
selected which fits tightly into the hole. The 
point and eyes of the needle are broken off, 
and the steel body is inserted in the hole. 
Before bringing the joining surfaces together, 
coat each one with celluloid cement. When 
the cement becomes “tacky”, press the surf- 
aces tightly together. Wait for a few minutes 
for the cement to set, then wrap the joint 
with silk thread and apply several coats of 
cement to the finished wrapping. Set the rod 
section in the direct sunlight, and fill up the 
old pipe, and when the smoke is finished, the 
rod will be ready for use 

Loose, shaky ferrules on a rod are a nuis- 
ance. The remedy is simple. Fill the female 
ferrule with water and boil it carefully over 
an alcohol flame or over the camp stove. This 
will soften the glue. When it resets, the 
ferrule will be firm. A drop of thin, water- 
mixed glue dropped into the ferrule will aid 


A loose male ferrule can be tightened by 
driving a pin or a needle into the wood. 

Line guides and tip should be kept polished 
to provide a free-running line. An ordinary 
boot-lace, coated with a fine abrasive, will 
do the trick. Fine “grinding in” compound 
or pumice will serve. For an extra high 
polish use “Fuller’s earth” or a silver polish 
powder. 

Undoubtedly a fly lights nicer on the 
water if a taper leader is used. Taper leaders 
made of silk worm gut are expensive. Syn- 
thetic gut, which can be bought in 30-yard 
coils, is taboo to the chronic fly-caster. It 
frays—takes on a feather edge—and soon be- 
comes water-soaked. However, satisfactory 
taper leaders can be made with synthetic 
gut by following the directions in the accom- 
panying drawings. Three coils of synthetic 
gut in assorted sizes will make enough taper 
leaders for several seasons. The simple secret 
is to treat the gut with airplane dope or 
celluloid cement. This must be done only 
when the leader is perfectly dry. 

There is an added satisfaction to an angler 
to outwit game fish with lures of his own 

[Continued on page 130] 
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Women, too. find angling a sport packed with thrills True 
fishermen don't go out after fish—they go fishing 
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CIGARETTE BOX 


WITH LID 
LIFTING 
AT FRONT 
OR BACK 


Ei~ 





CIGARETTE BOX 
HAS TRICK LID 


the method of attaching the hinges is the 
same. The latter have nothing in common 
with usual hinges, but consist of pieces of 
stiff brass wire with looped ends which are 
anchored with pins at the four corners of 
both box and lid. A study of the illustra- 
tions will reveal the operating principle. 

After assembling the box, saw notches at 

[Continued on page 126] 









































MONG the different types of con- iQ 2: 
‘4% tainers designed for holding Z 
cigarettes, this one has real novelty in 
addition to practical usefulness. The 
lid cannot be raised by a direct up- SZ 
ward pull, but either side can be ; 
opened at will, for the box is con- : 
structed with hinges on both sides. ; 
Without a close inspection the ! 
method of operation is puzzling to 


the average ob- 
server. 

The box in the 
illustrations was 
made of %4-inch 
“tempered” pressed 
wood, which is par- 
ticularly hard, and 
has inside dimen- 
sions of 3%4x2'- 
inches. A larger box 
to hold handker- 
chiefs, jewelry or 
other articles is as 
easy to make and 





THE FINISHED BOX 
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ARE AS SHOWN AND ARE 
CUT OPPOSITE TO EACH OTHER 








END OF BOX 
SHOWING HOW 
WIRE HINGES 
ARE ATTACHED 





CUTTING 










FA EN 
CLAMPS 
TO CORNER 
OF BOARC 
BEFORE 
DRILLING 


SHOWING HINGES 
BENT IN CIRCULAR 
AND “U" SHAPED 
LOOPS ON ENDS 









Constructed from a sheet of 
one-quarter-inch pressed wood, 
the novel cigarette box shown 
at the left has a lid that can 
be opened from either side, 
but not by a direct upward 
pull. Any home craftsman 
can build this simple box after 
a study of the photographs 
and sketch, which amply il- 
lustrate the construction de- 
tails explained in the text. 
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A simple rack will sup- 
port the tomato vines 
when they are heavily 
laden with fruit. Any 
scrap lumber will be | f 
satisfactory. A coat x ° £ 
or two of paint will , 


make its appearance ct rs 
much more pleasing. . 












To imsure a good tomato crop, 
fertilize the seedlings generously 
so that they will become tall and 
spindly. Scoop out earth at one 
side and bend the stem down into 
cavity and cover it with earth to 
within a short distance of the end. 


—— —_ 


\ 
PART OF STEM 
BECOMES ROOT 








This sweet-pea trellis of galvanized 
pipe and wire can be pulled up and 


moved to a new spot each season. ; 
When the vines have withered the f 
trellis can be pulled up and stored ; 
to make room for any other plants pe 
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This easily con- 
stcucted wood 
trencher makes 
uniform rows 


when it is pulled 9* LONG 

along a string = 
stretched along the ~~ 
path to be  fol- 4 


lowed. Dimensions 
can be varied to 
meet the individual 
builder's needs. 


4 i. ™ y 
, 4 When the task of caring 


for the lawn becomes tire- 
some, considerable work 


SHAPE OF can be eliminated by care- 
ful planting of annuals. 
TRENCH The taller ones should be 


placed near the house 
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HOME GARDENER 


». VERY amateur gardener has been confronted 
with at least one of the problems solved here, 
such as the burden of caring for the lawn after 
the spring enthusiasm fades. An old-fashioned 
flower garden, once established, does not re- 
quire exacting care. You may have old 
trees whose foliage is spindly—feed it vitamins 





When a drain slope is as great as 45 
degrees. rocks should be embedded in the 
earth. An incline using plain sod should 
not be permitted to exceed 30 degrees. 


~ > eavesananl ff 
3”Xl2* 
TILE PIPE 

—_—>—= 





A three-inch drain pipe set into the 
ground is a convenient means of feed- 
ing tree roots. The pipe can be 
filled with fertilizer and then filled 
regularly with water. In some loca 
tions this is the only way trees can 
obtain sufficient moisture to exist 
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through drain tile, or water through a perforated 
pipe that reaches the deeper roots. The seed 


trencher is easy to make, and the sweet-pea 
trellis a great convenience. Tomato vines pro- 
duce a surprising crop when started right in 
youth. And that dried out and trampled terrace 
can be greatly improved with a rock garden. 











CHOOSE THE 
RIGHT BRUSH 


] O YOU really enjoy the creative work of 
wielding a paint brush? It can be just as 
interesting and as pleasurable a recreation 
as any other workshop hobby. One de- 
terrent to “having a good time while 
decorating” is the use of unsuitable 
materials. Of course it is neces- 
sary that you work with a good 
quality of paint, enamel or 
varnish, but just as im- 
portant is the choosing of 
a brush that is exactly 
suited to the job. 
This informa- 





tion comes not 
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from the brush manufacturers but from skilled profes- 
sional decorators, who know how to turn out first 
class work because it is a matter of pride and repeat 
business. First, they say, pay no attention to the size or 
shape or weight of the handle, nor how the brush bal- 
ances in your hand. If it is of a reliable make, the manu- 
facturer has provided a handle that is adequate in all 
respects. The important part to examine is the bristles. 

You will not find good bristles in 
cheap brushes. Master decorators 
consider it a worthwhile investment to 
pay up to $5.00 (and sometimes three 
times that amount) for a brush with 
which to do their best class of work, 
so it is to be expected that only very inferior 
work can be done with one purchased for 10c. 
A good rule is to use as fine a brush as you 
can afford for the quality of work to be done. 

With practically all types of brushes the 
quality is dependent on two points: first, th> 
bristles should be springy, elastic and full of 
life. They will not spread paint well if they 
are coarse and stiff, and are likewise unsat- 


Opposite page—Several types of brushes needed for a!l- 
around house painting. Left—A sheet of cellophane makes 
an excellent moisture-proof holder for a brush. Top of page 
—The correct way to hold a brush. Right—To paint the 
inside of a narrow space where the hand can not reach, screw 
an old brush to the end of a broom handle as an cxtension. 
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isfactory if they can be bent in any di- 
A new brush can be rection without resistance. Secondly, 
eh yor ae b a examine the ends of the bristles by fan- 
4 oe te thigh mee bs ning them out between the fingers If 
“ springy and full of life. each is well “flagged,” or split into two 
or more smaller branches, they will do 
good work. The flag ends will enable 
the brush to hold more paint and will 
spread it out better. 
Choose a brush of the correct size and 
type for the work you wish to do. If you 
are not sure about the one to use ask 
the dealer. The bristles should not be 
too thin or scanty. While a narrow 
brush is desirable for narrow work, it 
may leave markings when brushing out 
= the paint on a wide surface. The length 
of the bristles is important and the longer 
they are, the better the brush. Then 
notice whether the bristles are set in ‘ 
glue, rubber or cement. ? 
If the brush is of good quality, either - 
of the three types will be satisfactory for it 
its purpose, but with a cheap brush the 
setting will allow occasional bristles to th 
loosen throughout its life. A glue-set su 
brush will not be satisfactory if it is to qu 
be put in water, while one set with ce- la 
ment should never be used with a finish be 
= containing alcohol, such as shellac, or in fo 
Ww! 
su 
fe’ 
br 
an 
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by 
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be 
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Close inspe <tion of brush bristles quickly reveals the presence 0: lack of “flag ends.” Their presence is an indication of quality a ¢ 
wh 
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Above—Use a coarse comb to work 
the cleaner deep into the heel so that 
every trace of paint is removed. Above 
right—The result of improper clean- 
ing and care of what was a good brush. 


the more volatile solvents 
such as are contained in 
quick-drying lacquer and 
lacquer thinners. The rub- 
ber-set brush may be used 
for all around purposes and 
will prove most generally 
suitable. There may be a 
few loose bristles in the new 
brush, even of good quality, 
and it is a good practice to 
flick them out beforehand 
by slapping the bristles 
across your fingers a num- 
ber of times. If trouble 
from loose bristles is expe- 
rienced later, it may be due 
to lack of care in cleaning and preservation. 

For outside painting jobs most master 
painters use flat brushes in several widths, 
with black Chinese bristles set in rubber. For 
general work you will need one three or four- 
inches wide, and for sashes and trimming a 
narrower one with a longer handle (known 
as a trim brush), either round or oval so that 
it will carry more paint. With these, as well 
as with brushes for interior work, you should 
have a flat duster about four inches wide to 
clean up the work ahead of the paint brush. 
While a duster is not absolutely necessary, 
the quality of your work will be greatly im- 
proved. 

For enamel and varnish some painters use 
a good grade of black Chinese bristles, but 
when questioned they usually admit that for 
particular work their preference turns to a 
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Cleaning a brush imme 
diate: y after using it wil! 
keep it in first class con- 
ditio:.: for years. Below 
—A large coil spring 
will tiold the tip of the 
brusi: in the paint. 


soft flowing 
Fitch brush. 
Bear and ox hair 
also come in the 
latter class. 
While for ordi- 
nary painting you will use # square-end 
brush, varnish and enamels shc ld be flowed 
on, and for this reason the chisel end is 
usually chosen. For ordinary work use one 
about three inches wide, and if ;:ossible have 
on hand smaller brushes for narr:»»w work and 
trimming. For walls select a four-inch 
Chinese bristle; floor can be haidled nicely 
with a two and one-half-inch fiat or oval, 
the latter being given the preference. In 
general, use a brush to suit the size of the 
surface to be finished, and do not try to use 
[Continued on page 132 | 
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Because this table folds 
compactly out of the way 
it can be carried in the 





REAR car at all times and is in- 
ELEVATION stantly available when 
needed. Scrap lumber 





and one hinge are all that 
is needed for its construc- 
tion. If made as de- 
scribed, it is very rigid 





1-1/4" SQ. SUPPORTING 
POST-WITH HINGE - 
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A UTILITY TABLE 
FOR THE AUTO 


HIS folding table is ready for use at any 

time and when not needed can be folded 
compactly and kept in the trunk or under 
the seat. Although designed for holding a 
portable typewriter, it can be used as a picnic 
table, or to prop up a book or magazine for 
easy reading. 

It hooks in the glove compartment of the 
dashboard on almost any popular priced car 
when the compartment door is dropped down 
out of the way and the real weight of the 
table and anything that may be placed upon 
it is carried by a verticle post that rests on 
the floor of the car. 

The table top is made of a piece of one- 
quarter-inch plywood, 13” by 16”. Two 
pieces of 7%” by 1” wood, 15” long are nailed 
to the under side of the top, flush with the 
long sides of the top. The ends of these two 
reinforcing strips are flush with the front 
edge of the table. On the under side of the 
top and across the ends of the reinforcing 
pieces, at the back of the table, is nailed a 
piece of 42” square wood, extending from one 
side to the other. When the table is complete 
this will prevent it from sliding too far into 
the dashboard compartment opening. 

Different types of hinges are used on these 
compartment doors, depending upon the 
make of car. Whatever the type, some pro- 
vision must be made for the table to hook into 

[Continued on page 128] 
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Short Cuts For The Motorist 


File Refaces Pitted Auto Valves 


wor or pitted valves can be refaced easily and 
quickly by the method shown at the right, when the 
usual refacing machine is not available. The only tools 
necessary are a medium-fine file and a valve grinding 
tool. To use the device, place the valve and file block in 
the position shown, insert the valve grinding tool in the 
valve head and give the valve twenty or thirty turns, 
or until a smooth face is obtained. Then remove the 
block and grind valve with grinding paste.—K. F. Keith. 












7. / | Baking Soda Simplifies Nut Removal 


GRASP TERMINAL 
WITH PLIERS JUST 
BEHIND TERMINAL 

POST » 









ORROSION often holds the battery connector so 

tightly to the terminal that damage may result if it 
is forced off. The connector usually can be removed 
easily and safely by placing about a teaspoonful of 
bicarbonate of soda on the terminal and then pouring on 
sufficient hot water to dissolve the soda. Leave the solu- 
tion on and around the terminal for about a minute and 
the corrosion will be softened. The terminal then can 
be removed without trouble. Be sure that none of the 
soda solution gets into the battery acid —G. V. Dwyer. 





Screw Driver Aids Spanner Use 


N ANY times when a special nut is to be turned, 
+ the correct size spanner wrench is not avail- 
able, the wrench being either too large or too small. 
When confronted with this problem, a screw driver 
or another spanner will be useful. The screw 
driver can be inserted between the nut and the 
over-size wrench. Hold the spanner in one hand 
and the screw driver in the other, and force both 
together and exert pressure on the nut at the same 
time. The flat back or handle of another spanner 









FORCE SCREW DRIVER 
BETWEEN WRENCH 
AND NUT TO REDUCE 
WRENCH TO CORRECT 
SIZE 











may be found to fit the gap perfectly —G. V. D. 








LEAVES FROM OLD FORD 
SPRING USED AS LEVERS 















Spring Leaves Loosen Bolts 


HEN wheels have not been removed 

for a long time, occasionally the nuts 
will be found to be so tightly fastened to 
their bolts that the usual brace carried in 
the car for removing them does not have 
sufficient leverage to do so. When this is 
the case, two leaves from an old spring 
placed in the position shown in the drawing 
will eliminate the difficulty. The additional 
leverage obtained in this way will be found 
sufficient, in most cases, to loosen the most 
stubborn nuts, even those held in place by 
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How To Reduce The Hum In Radio Receivers 


EARLY all the hum in radio 

receivers is traceable to the 
audio amplifier. The hum prob- 
lem is acute at present, because it 
costs more money to reduce it toa 
satisfactory level than most set 
manufacturers are willing to 
spend. The critical listener, on 














NOT CRITICAL REPLACE THIS CONDENSER the other hand, is willing to spend 
— AS TO HUM WITH NEW ONE OF l6mMF : 
Ac OR WHEN HUM IS HIGH a dollar or two if he can reduce 


hum. The following suggestions 


- EE ieee Set wid have been found to be very effec- 
al = Ce 


tive in many cases. 





| 
a’ 





aaeeerosny ome a> o- In ac-de sets, hum increases 
~~ with time in many cases because 

nn. the second filter condenser ages. a 
a The remedy here is to replace this 

condenser even though volume - 


and sensitivity appear normal; the 
usual connection of this condenser 
is shown at A of the attached 
sketch. 

It is well to insert grid filters to 
reduce hum, regardless of the 
type of set. The connection of a ; 
grid filter is shown in B of the at- 
tached sketch. Locate the grid 
terminal of the first a.f. or output 

[Continued on page 128] 


Shielded Lead-In Gives Reduction In Noise Level to 

















PECIAL aerials for reducing 
be) man-made interference are NOISELESS LEAD-IN ws 
usually costly and many times are COPPER BRAID TO ve 
of no value. One scheme which COVER INSULATION in 
has been used with excellent suc- 
cess is to use an aerial of ordinary, fo 
simple design and connect it to fil 
the set with the lead-in shown at th 
the right. am 

In the sketch is shown the lead- ty 
in wire proper that connects to the fo 
set and to the aerial wire in the qu 
ordinary manner with the usual In 
insulation that surrounds the = 
wire; this insulation should be as pe 
heavy as possible. The copper on 
braid covers the insulation; and we 
does not connect to anything. 
Merely slip it over the heavy lead-in wire does not ground to anything in wet weather 
from end to end and clip it short at both ends One effect of using this lead-in is to reduce 
so that the lead-in wire protrudes at both pickup by the lead-in to nearly zero, which 
ends. After the braid covers the wire, cover reduces noise and increases the directional 
the entire length with paraffin so that the braid _ properties of the aerial. 
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A Fused Line Filter 











GROUND 











The fused line filter in use takes up 
very little room and gives protec- 
tion against blowing house fuses 


XPERIMENTERS and radio servicemen 

will find a fused line filter a handy unit 
to have for radio testing. By using this unit, 
the possibility of blowing out the house fuses 
is eliminated in case of a short in the radio 
under test. The line filter also eliminates 
very efficiently, common interference present 
in the power line. 

The filter uses two large size chokes, and 
four condensers connected in a highly efficient 
filter circuit. A ground must be connected to 
the terminal provided, to obtain the best re- 
sults. The dual outlet will permit the test of 
two devices, or the extra outlet near the radio 
for the soldering iron. The fuse may be 
quickly replaced in the novel terminal block. 
In locations where line noises are a source of 
interference, the unit may be installed for 
permanent use. The line filter will work on 
any a.c. or d.c. power line circuit up to 250 
volts. 

PARTS LIST 


1 Wooden cabinet with carrying handle 
1 Power cord and plug 

1 Dual outlet receptacle 

1 Little fuse holder and five ampere fuse 
1 Ground connector 

RFC chokes 

C Paper condensers, 1 mfd., 600 volt peak 
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An under view of the filter baseboard showing the 
parts. The fuse is in the tube at the lower right side. 
The two choke coils are mounted in the center, 
and condensers at sides. Note the wiring simplicity. 
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A round typewriter ribbon box makes a satisfactory holder 


for the light meter. With this device it is easy to test the 


light-giving qualities of a reading lamp. Of simple construc 
tion, it is even easier to use and gives satisfactory results. 

















The triangular open 
ing can be made by 
scratching dimensions 
in wax over the bot- 
tom and filling it with 
acid. After a few min- 
utes, it will fall out 


METER TESTS READING LIGHT 


S THE light of your reading lamp bright 

enough to prevent eye strain? You can 
easily make sure, and test all of the other 
lights in your home and shop, with this simple 
and easily constructed meter. It has a small 
triangle-shape window through which can be 
seen a piece of sensitive photo paper, and a 
piece of darkened “tint” paper. Allow light 
from the reading lamp to fall on the meter 
(just as with the electric brightness meters) 
and note the time required for the photo paper 
to darken to the shade of the “tint” paper. 
If this is more than two minutes, the light is 
not bright enough for normal reading pur- 
poses and the bulb should be replaced with 
one of a higher rating. 

A round typewriter-ribbon box makes a 
good case for the meter; if you wish, the 
printing on it can be removed with acetone. 
To make the window, a good method is to 
The round discs of sensitive 
paper are made by soaking ordi- 
nary bromide enlarging paper 


in a five per cent solution 
of potassium metabisulphite. 


flow the inside of the box with candle wax 
or paraffin, then scribe the outline of the 
opening with a sharp point. Cover the bottom 
of the box with diluted muriatic acid until 
the triangular piece falls out, leaving a win- 
dow with smooth, even edges. 

The round discs of sensitive paper are 
made by soaking ordinary bromide enlarging 
paper in a 5 per cent solution of potassium 

[Continued on page 120] 











IT 


right 
1 can 
ther 
mple 
small 
in be 
nd a 
light 
1eter 
ers) 
aper 
uper. 
ht is 
pur- 
with 


PS a 

the 
one, 
S to 
sitive 
ordi 
Daper 


ution 
hite 


vaxX 
the 
om 
itil 
in- 











MODERN MECHANIX 


PHOTOGRAPHY 


PAGES 103-116 























FIRST PRIZE—$15—"Seeing Eye to Eye”, by Raymond Rabino- 
witz, 911 Walton Avenue, Bronx, N. Y. Showing that the simplest 
objects sometimes make the most interesting pictures. A _ single 
spotlight gives the shadow effect. 5 x 7 camera. SECOND PRIZE 
—$10—"Gingham Silhouette”, by Pastor H. Schaller, Tomah, Wis. 
Made by laying piece of muslin on negative in enlarger. A clever 
stunt that has many possibilities. THIRD PRIZE—S5.00—+to 
Warren Stormont, 217 East Pine St., Springfield, Ill., for an un- 
usually good candid stage shot made with an ordinary vest pocket 
Kodak; 1/10 sec. at f. 5.6, super-sensitive pan film, developed in 
D-76. FOURTH PRIZE—$5.00—‘Friends” by Nathaniel Haven, 
1370 East Avenue, Rochester, N. Y. An out-of-the-ordinary animal 
picture. Made with a 3% x 4144" Graflex on portrait pan film, 1/100 
sec. at f. 4.5 in dull light. The pose and the expressions are very 
good. FIFTH PRIZE—35.00—"Chapel at Sunset”, by John H. 
Crowe, 3230 Bancroft Hall, U. S. Naval Academy, Annapolis, Md. 
A filter does help! Retina camera, 35 mm. super-sensitive pan film, 
1/50 sec. at f. 8 with medium yellow filter. Taken at 6:00 P. M. 


MONEY FOR YOUR PICTURES! 


Get busy with your camera and send in unusual piotaree of people should be accompanied by the following data: make and size of 
animals chines, trains, airplanes, et ach we will pay camera, type of film, and how developed and printed, lens opening 
$15 for the best picture received from readers, $10 , & the second and shutter speed, and lighting coneone Wra all prints care 
ae _ $5 each for the next three selections. Prints should fully and include postage if you want them returned. Address al! 
be as large as possible up to 8x10 inches (although a contributions to Photo tn ad Editor, MODERN MECHANIX. 1501 
sma * ~ & photo is more desirable than a big, fuzzy one) and Broadway, New York 
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74" x 176" 4 ; Parts 
BRASS 


dentals 


LENS 
FILTER 


42" DIA 
HOLE. INSERT 
RED CELLULOID 
WINDOW 


NEGATIVE 
HOLDER 


GROOVES FOR 

NEGATIVE HOLOER 
AND DIFFUSION GLASS 
MAKE TWO 










PIECE OF 
ADHESIVE TAPE 


NEGATIVE 
HOLDER 













The view finder of the camera provides a mounting for the 
enlarger’s lens-filter (top sketch), construction of which 
is described im text. Center sketch—Construction details 
of the grooved blocks, which accommodate the negative 
holder and diffusion glass, as shown in sketch at top right. 
Two pieces of hinged negative glass comprise holder (above). 
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from an 
folding camera plus 
a tin can and a few 
easily obtained inci- 
are all that 
ate required to con- 
struct the photo en- 
larger shown above. 


ar MOLOER SCREWED 
To 
i NEGATIVE BOX 


HOLES FOR MOUNTING 





CAN SPECIAL’ 


OPENING FOR NEGA- 
TIVE HOLDER AND 
DIFFUSION GLASS 









old 
























NEGATIVE 











SIDE OF 









NEGATIVE 
BOX 






HERE are probably few MM readers who 
do not have an old Kodak or other kind 
of small folding camera laid away in the 
bottom of a drawer about the house. In 
most cases, these have long outlived their 
usefulness, but the author found an old and 
battered Kodak No. 2, with its lens and bel- 
lows still intact, and considered the idea of 
making an enlarger out of it. A few scraps 
of wood and metal, an old tin can, and a 
piece of glass resulted in a rather nifty-look- 
ing piece of apparatus which surprised its 
not too hopeful builder by turning out fine 
8”x10” prints from negatives as small as those 
used in the popular miniature cameras. 
With a photoflood as a light source, the 
printing time of the home-built enlarger is 
as fast as that of commercial enlargers with 
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GROUND= GLASS Y 1/8" WIDE SLOT FOR 


-SCREEN BOX 
CUT OFF TO TAKE DIFFUSION GLASS 


A 2? ti i 
A rac ica ASSEMBLY NO. ! 
Photo sauna 
BACK AND ALL | 
i EXTRANEOUS 


PARTS REMOVED 


{ 


LENS BOARD 
SLIDE TRACK 





° ere SCREWS TO 


HOLD CAMERA \ 
1 


=) 


much faster lenses, while the 
quality of the prints leaves lit- 
tle to be desired. When one 
considers that a mechanically 
flexible and rugged job can be 
made for a ridiculously small 
amount of money and work, yw 
there seems to be no reason 

why any camera enthusiast 

should not make his or her 

own enlargements. 

The horizontal type of construction was 
used because of its inherent stability and 
simplicity. In the instructions that follow, it 
should be remembered that the dimensions 
given in the drawings are for the Kodak No. 2 
folding camera. The necessary modifications 
for a camera of different size can be readily 
made. 

Some minor “operations” are necessary on 
the camera itself. The back of the camera 
is removed and can be discarded, since it 
is not used in the enlarger. Make sure, how- 
ever, to salvage the little red celluloid win- 
dow, as it will be useful in making the lens 
filter, which is placed before the lens when 
siziig the image on the printing paper. The 
camera should now be opened, and all ex- 










1716" WIDE 
\ SLOT FOR 
" CAMERA 


Sg 
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CAMERA 
MOUNTING 


} 
wood BASE 
ASSEMBLY 
SANDPAPER SIDES 
AND BOTTOM 


\ 

ENLARGER BASE 
TO SLIDE WITHIN 
RUNNERS ON EASEL 





The sketch at top of page shows complete details of the camera 
mounting on the wooden assembly base. Above—Completed 





who] traneous parts removed from the base. This tiga ititfteces's lp homing Tor wean thle 
includes the distance scale, the tripod socket, 
the the closing catch, and all miscellaneous rivets 
In and screws except those which hold down 
heir the track on which the lens mount slides. 
and Drill four holes, one in each corner of the 
bel- base, for holding down the camera. Wood 
a of screws are driven through these holes into 
raps the wooden baseboard assembly, as sketched 
id a above. The bottom block of this as- 
0k- sembly should be sand-papered on its sides 
| its and bottom, since it slides on the enlarger 
fine base, as the photographs and sketches show. 
hose The total height of this whole assembly is_ since it can be swung around in and out of 
such that the lens is on a direct line with position. The small right-angular box hold- 
the the center of the easel. ing the ground-glass screen is sawed off flush 
ales The view-finder on the camera provides and then filed clean. Short lengths of brass 
with a convenient mounting for the lens-filter, rod are then soldered on the screw and nut 
nix 105 
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The cover of the tin can 
lamp housing is cut out, as 
shown in sketch at left, after 
which the housing is soldered 
to the negative holder box, 
making a firm, light-tight as- 
sembly. Construction details 
of the easel and baseboard 
assembly are shown in the 
sketch at lower right. 
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portions as shown on page 104. The 
front piece is cut short and a small 


vane of thin sheet brass is soldered to ~—— 


it. A one-half-inch hole should be 
made previous to soldering, and the red 
celluloid window inserted after soldering, so 
that it will not be burned. When soldering the 
brass rod onto the rear section, care should 
be taken that too much heat is not applied 
as this piece is made of zinc, and melts very 
rapidly. The rod is used as a handle to swing 
the filter in place before the lens. 

The author found by experiment that the 
best compromise between maximum and 
minimum enlargement size was _ secured 
when the negative was placed about three 
inches back of the normal position used for 
taking pictures with the camera. This allows 
the entire length of the lens track to be 
utilized. It was therefore necessary to add 
a box-section to the camera. This section 
contains grooves into which the negative- 
holder and the diffusion glass are slid in posi- 
tion. Dimensions for this box are shown 
on page 104. 

The box should be made of thin sheet brass 
or galvanized iron, so that soldering to it is 
easy. It should be bent into shape, and a 
rectangular hole cut in the top. This is the 
opening for the lens-holder and diffusion 
glass. The grooves to accommodate the 
negative holder can be cut in pieces of one- 
fourth-inch Masonite by a routing tool in a 
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Masks for use with 
are cut from black 


the hinged optical glass negative holder 
type paper clip 


Paper, as shown above. T i 
Serves as a handle for = holder. 


__ LAMP HOUSING AND 
T 80x ATTACHED 
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BASEBOARD AND EASEL OF 3/4" STOCK. GUIDES AND 


BACKSTOP OF 1/2 MOLDING OR QUARTER ROUND 





drill press. This is the best method for cut- 
ting straight grooves. The grooved pieces 
should be screwed to the inside of the box 
as shown on page 104. 

The negative-holder consists simply of two 
pieces of negative glass hinged together with 
a short piece of insulating tape or surgical 
adhesive, as shown in the sketch on page 104 
and the photo above. Negative masks 
up to the 2%4”x3'%4” size are cut from black 
paper. When folded up, the negative- 
holder is fastened on top with an ordinary 
spring paper fastener, which also serves effi- 
ciently as a handle. 

The diffusion glass is a piece of flash glass 
of the same dimensions as the negative- 
holder. Its use is most essential, since even 
illumination of the negative is impossible 
without it. The diffusion glass slides into 
place behind the negative-holder in the 
grooved slots within the negative box. Flash 
glass and negative glass can be purchased 
for a nominal sum from any camera supply 
shop. The 5”x7” size is best and it is easy to 
cut to pieces of the proper size if the following 

[Continued on page 120] 
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"| seer FILTER FACTS 


pictures by control- 


ling color of light 
sie AND FACTORS 


ECAUSE of the current widespread in- 
terest in color photography, there is a 
general impression among amateur photo- 
graphers that the “color filters” they see 
advertised so widely are exclusively part of 
the process of making colored pictures. This 
os isn’t so. From the amateur standpoint “color 
der. filters” are much more important for the 
making of black and white pictures than 
colored ones; in fact, the only two color films 
available for amateur use do not require lens 
filters at all. If this sounds a little confusing, 
let us consider the general nature of light and 
it will all clear up quickly. 

What we see as white light is actually a 
mixture of the colors of the rainbow, appear- 
ing in this order: violet, blue, green, yellow, 
orange and red. Next to the violet there is 
also ultra-violet, and next to the red, infra- 
red (heat rays), but both of these extremes 
- are invisible to the eye. However, the ultra- 
1D violet strongly affects all photographic films 
and must therefore be remembered, while the 
infra-red registers only on very special 


SS 








cut- 
ieces Above: An X1 (pale green) filter, used with Panatomic 
box film, gives correct “color” balance to this charming 
scene and helps to bring out the clouds in the back- 
ground. Left: Without a filter, the clouds in this pic- 
tw ture would be completely lost, and the outline of the 
wo girl would merge with the sky. The use of a K2 
with (medium yellow) filter saves the scene. 
gical 
e 104 
yasks plates, and for all practical purposes can 
»lack be ignored. 
tive- When we speak of the “color sensitive- 
nary ness” of films, we refer to their ability to 
effi- record these varying colors as different 
gradations of black and white on the 
glass eventual prints on white paper. For in- 
tive- stance, the various films bearing trade 
even names ending in “chrome” or some varia- 
sible tion thereof (technically, these are “ortho- 
into chromatic” films), are affected by the rays 
the of the spectrum from the _ ultra-violet 
“lash through the violet, blue, green and into 
ased the yellow. Red light doesn’t register on 
pply them, and red objects therefore come out 
sy to black in the print. For the same reason, 
wing these films can be opened and examined 


in a dark room under a red “safelight.” 
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These three pictures graphically show the value of lens filters. 
The view above was taken on a dull day with regular super- 
sensitive panchromatic film, 1/50 second at f.14, without a 
filter. The heavy clouds in the sky are barely perceptible. 


Films of the “pan” type (“panchromatic”) 
respond to the entire visible spectrum, from 
the ultra-violet up to and including red, and 
therefore they register red objects as gray 
tones of varying depth; also, they must be 
opened only in complete darkness, as no 
“safelight” is longer “safe” for them. How- 
ever, regardless of the type of film, they still 
are most sensitive to the ultra-violet, violet 
and blue. Sky light is especially rich in 
these colors, a fact to be kept in mind. 
Photographers use cameras to make per- 
manent records of what their eyes see, but 
unfortunately, the color sensitivity of the 
human eye does not coincide with that of 
films. The eye is most sensitive to green; 
less responsive to blue and violet, and totally 
blind to ultra-violet. Thus, a landscape that 
appears gorgeous to the eye because of rich 
green foliage and blue sky turns out to be 
a very disappointing photograph when made 
on ordinary film. In the black and white 
print the trees and grass look too dark, the 
sky too light. This is easy to understand 
now, because we know that the ultra-violet, 
violet and blue light of the sky registered 
much more strongly than the green of the 
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fields, throwing the photographic picture en- 
tirely out of balance with the visual picture. 
To restore this balance, we must restrain the 
powerful blue rays without affecting the 
other colors; for this purpose we put a piece 
of colored glass or other transparent sub- 
stance in front of the camera lens, and we 
call this attachment a “filter.” 

The name fully describes the action. Light 
rays of any desired color are allowed to pass 
through to the camera, while others are en- 
tirely or partially absorbed, and therefore 
have no effect on the film. There are dozens 
of different shades of filters, intended for 





This is the same scene, taken a few seconds later with a K2 


yellow filter, 1/50 second at f.11. The clouds now show 


fairly well. 


specific applications in many photographic 
fields, and their study is an extremely in- 
teresting one for the advanced experimenter. 
For the amateur, however, one, two or at 
the most three filters will take care of all 
ordinary requirements in pictorial and land- 
scape work. 

Any object will appear colored if by its 
nature it eliminates one or more of the com- 
ponents of white light. Grass appears green, 
for instance, not because it reflects green but 
because it absorbs blue on one side of the 
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spectrum and red on the other. 
A red filter looks red because it 
absorbs blue and green. A piece 
of glass which holds back only 
blue light looks yellow to the 
eye because it passes red and 
green, and a mixture of these 
colors becomes yellow. It is 
obvious from the landscape 
problem that a yellow filter 
would have saved the picture 
by restraining the sky light. 
The yellow filter, in different 
depths, is unquestionably the 
most useful of all. It is in- 
valuable for outdoor scenes 
in which the sky shows 
prominently, because in re- 
straining the ultra-violet 
and blue of the actual sky, 
it makes white clouds stand 
out beautifully. A yellow 
filter in many cases means 
the difference between an 


ordinary snapshot and a 
prize-winning salon mas- 
terpiece. 


The “Kl” is a pale yel- 
low filter and is used when 
a short exposure is more 
important than a _ high 
degree of correction. The 
“K2” is the most popular 
and widely used filter in 
photography, and brings 
out clouds more definitely 


than the KI. 
When used with super-sensitive panchro- 
matic film in daylight, a very close approxi- 
mation to true orthochromatic rendering of 
the subject will be obtained; that is, all colors 


will be registered correctly. It can be used 
very successfully with any of the “chrome” 
films. The “G” is a deep yellow “contrast” 
filter, and cuts through atmospheric haze 
effectively. It is also useful in providing good 
contrast between snow and shadows in snow 
scenes. 

The “XI” is a pale green filter designed 
to give complete color correction with 
super-X panchromatic and Panatomic film 
in daylight. Such occasions arise, for in- 
stance, with flowers containing a mixture of 
red, yellow and green. The XI is also helpful 
in making photos of a person’s face against 
the sky. Under artificial light, the X1 is used 
with super-sensitive panchromatic film for 
complete correction. The Xl cannot be used 
with other than pan type films. 
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Still the same scene, but photographed through an "A" red 
filter, 1°50 second at f.7. The sky looks almost black 


The X2 is a deeper green filter, and is used 
with super-X and Panatomic films for correct 
color balance in black and white with arti- 
ficial light. It has no use with daylight. 

The “A” filter is red, and is of special ad- 
vantage is recording clouds against the sky, 
making the latter come out almost black. 
Pictures.taken in full sunshine with this 
filter sometimes have a night-time appear- 
ance. Some startling effects can be obtained 
with this filter if it is used carefully. 

A second feature of the use of a yellow 
filter is the better detail recorded of distant 
objects. During the summer, distant hills 
appear somewhat hazy because the haze 
(which is due to fog-like accumulations of 
moisture) scatters blue light and tends to 
blur scenes seen through it. However, it 

[Continued on page 120] 
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SPRING SPEEDS CUTTER 
When trimming prints, the cutter blade action 
can be speeded up considerably by using a spring 
to raise the blade, as shown in-the photograph. 








CARD SIMPLIFIES FOCUSING 
A white card ruled with black lines as shown in the 
photograph and attached to a flashlight, simplifies 
focusing when a ground glass is used. 


GLASS CUTTER EMBOSSES PRINTS 

An ordinary glass cutter supplies a convenient 

method of embossing the border of prints. Do 
not apply too much pressure to the cutter. 








STRAP HOLDS TRIPOD 


A book strap fastened to the tripod as shown in the 
photograph becomes a convenient handle. It then 
can be carried like a suitcase. 
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FILE DECORATES BORDER 
A raised design on the border of prints can be 
obtained by placing the edge of the print on a 
file and rubbing the paper with a hard object. 


STRING AIDS PAPER REMOVAL 
A piece of string fastened to the top of the box 
containing printing paper, and passed under the 
pile, simplifies removal of one sheet at a time. 





























CAMERA IDENTIFICATION TONGS MADE FROM CLOTHES PINS 


By fastening a piece of adhesive tape on which is By sharpening the points of spring clothes pins, 
Printed the name and address of the owner, to they can be used as print tongs. An ordinary file 
the inside of a camera. it can be identified if lost. or sanding wheel quickly shapes the required points. 
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T FREQUENTLY is necessary in the 

darkroom to look for something on a shelf 
or under a table, and because sensitized paper 
or negatives are in the open, the room light 
cannot be turned on. An ordinary flashlight 
fitted with a red filter will prove valuable 
under these circumstances. 

The “filter” consists merely of two layers 
or common red Cellophane, the kind 
used for wrapping gift packages. Un- 
screw the head of the flashlight, remove 
the lens, and use this as a pattern in 
cutting the Cellophane, as the photo 








SAFELIGH 





shows. In reassembling the parts, put the 
red discs on the inside of the lens, so that 
they will not be torn when the flashlight is 
being used. 

It is advisable to test this light by letting 
it shine for about 15 seconds on a piece of 
film. Develop and look for signs of “fogging.” 











DEVELOPER 
HEATERS 


Above: Tray on 
electric stove. Left: 
Developer tank 
with immersion 
heater. 








FTER a spare corner of the cellar was 
walled in for a darkroom, considerable 
trouble was experienced by a camera fan in 
keeping chemicals sufficiently warm during 
cold weather. Two inexpensive devices found 
in the house solved the problem. 

For print developer trays, an old electric 
stove that cost only $1.25 new proved perfect. 
It raises cold developer to 65 degrees in about 
three minutes. The tray is left on the stove, 
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and the latter is turned on occasionally by 
means of a push-type line switch to keep the 
liquid warm. The heat is never needed long 
enough to damage the enamel on the tray. 

Developing tanks for cut film were most 
easily kept warm by means of an immersion 
heater originally used for shaving purposes. 
It was found necessary to tape the top tightly 
with adhesive tape, to prevent the developer 
from seeping into the heating unit. 
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NOVEL MIRROR 
PICTURE FRAME 


« - 


Around the opening draw any decorative de- 
sign desired. With a chisel, razor blade or 
similar tool, remove the silvering and its pro- 
tective varnish from the picture opening and 
decorative areas. With black or colored lac- 
ROM a ten-cent mirror you can make a_ quer, paint over the cutaway areas, with the 
picture frame that is distinctive and at- exception of the picture opening. Usually 
tractive. Remove the backing and the metal this requires two coats to produce a solid 
or wood surrounding the mirror, and with a_ color. When the lacquer is dry, place the pic- 
pencil mark out the picture opening on the ture in position, return the mirror to its 
varnish layer that protects the silvering. original frame or put it in a new one 








HOTOGRAPHERS are well acquainted 














L 
T] | with the disadvantages of making en- 
: wate largements from negatives enclosed in the 
i ns 1 usual glass frame-work. Dust and lint must 
FRAME IS OF é be continually removed from the glass plates 
aoa—— u 6if spots on the finished prints are to be 
avoided. Unfortunately, there is no substitute 
| att cane i y for this type of holder when using roll-film 
—< negatives and large cut-film negatives be- 





cause of the constant danger of buckling 
However, with cut film in the smaller sizes, 
from 2%4”x3'%4” to 4”x5”, the glass-less holder 
illustrated here has been found entirely prac- 
ticable. Hardly any buckling is noticeable, 
and the problem of dust and lint is reduced to 
the absolute minimum. 

° OLDERED Such a holder for 3%4”x4%4” film is shown 

. here. The longer sections of the frame should 

fit snugly in the enlarger slide 
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DEVELOPING OUTFIT 
FOR CUT FILM 


by Keith 
Swanson 


Left—Set-up of the fin- 
ished box in the dark. 
room. Water runs in 
through one pipe at 
the right end of the 
box, and out through 
another pipe in the 
upper left corner. Be 
low—This developing 
outfit is a very simple 
wood-working project. 
Minor leakage at the 
joints is not important, 
as the box is kept 
in a sink anyway. 








ERE is a developing box that 

will make your film develop- 
ing hours a pleasure. Besides 
being a decided convenience, it 
will put your negative making on 
a systematic basis, with the re- 
sult! BETTER NEGATIVES! 


To have perfect negatives from 


BOX PAINTED 

INSIDE AND OUT WITH 
ACIO RESISTING BLACK 
PAINT 2 OR3 COATS 


UTSIDE EDGES ROUNDED 
FOR LID TOWORK FREELY 


LIGHT BREAKER 


~ ALL wooo 
%~ THICK, BOX 
FASTENINGS 








the developing angle, we must 
develop at the correct tempera- 
ture for the correct length of time, all the 
time handling our negatives carefully to 
avoid any accidental scratches. A system 
such as here described will pay for the time 
and effort put into its construction if it saves 
one negative from accidental ruin. 

The box is made of wood and contains 
three metal developing boxes for three solu- 
tions: the developer, the chrome alum hard- 
ening and stop bath, and the hypo bath. 
These three tanks are supported upon a 
wood subpanel so that water may flow around 
the tanks for cooling purposes. A hinged 
lid, in conjunction with lightbreaker strips, 
makes the inside of the box absolutely dark 
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when the lid is down. Thus, after placing 
of the film in the developer, and the lid closed, 
the darkroom lights may be turned on and 
other work done while the negatives develop 
and fix. Regular Kodak film developing 
hangers are used, which, when used with the 
No. 1 developing box, will handle any cut 
film size up to 4x5 inches. 

To complete the negative making, another 
developing box is used for washing purposes. 
The setup in the writer’s darkroom is shown 
in the photo. If the darkroom is in a cellar 
and tends to be cold, warm water can be cir- 
culated in the box to keep the solutions at 
the proper temperature 
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THE MM ENLARGER 


The MODERN MECHANIX enlarger described in the 
March issue has proved very popular with readers. The 
only part of the construction that seemed to cause any 
trouble at all was the rheostat. The drawings were perfectly 
clear, but evidently the 1000-ohm coil of nichrome wire 
called for in the description is not available in many parts 
of the country. This rheostat can be dispensed with alto- 
gether and replaced by a second photoflood bulb connected 
in series with the bulb in the enlarger itself; directly across 
the terminals of this second bulb, connect an ordinary 
single-pole, single-throw snap switch. The extra bulb should 
be mounted under the enlarger table and enclosed in a light- 
tight box of plywood or tin. When focusing with the 
enlarger, keep the snap switch open. This places the two 
bulbs in abe and makes both of them burn with the 
approximate intensity of an ordinary 60-watt lamp. The 
enlarger head thus remains cool. After the image on the 
enlarger easel has been focused and framed correctly and 
an exposure is to be made on a sheet of paper. simply 
snap the switch closed. This short-circuits the second photo- 
flood bulb and causes the bulb in the enlarger to come up 
to full brilliancy. Incidentally, this arrangement will greatly 
increase the life of the photoflood bulbs beyond their 
rated two hours. 

Judging from the correspondence the enlarger article pro- 


duced, there must be thousands of old lenses in attic and 
cellar junk boxes. As the article stated, any lens of at 
least 514" focal length can be used. However, the focps- 


ing arrangement does not permit the use of very long focal 
length lenses such as made for old-time 5x7 and 8x10 
view cameras. The limit is a 6'>" lens. The actual speed 
of the lens is of comparatively little importance, as is the 
condition of the shutter mechanism. In fact, a shutter is 
not required at all and if an available lens of suitable 
focal length happens to have one, simply set it for time 
and leave it open. A lens having a speed as slow as [.8 
will be found quite satisfactory; of course, faster lenses up 
to £.4.5 or £.3.5 will permit shorter exposures to be made, 
especially with dense, over-exposed negatives. 


EXPOSURE IN ENLARGING OPERATIONS 


Many inquiries are received by the photography editor 
about the length of exposure necessary in enlarging opera- 
tions. It is utterly impossible to give any specific figures 
for any particular enlarger, as the exposure time depends 
on all of the following factors: the density of the negative, 
the speed of the lens, the degree of magnification, the type 
of enlarging paper and the type of developer. Photogra- 
phers who are just beginning to do their own processing 
—_ carefully study the article on pages 104, 105 and 

106 of the April, 1938 issue of MODERN MECHANIX. 
(This also appears in the new PHOTOGRAPHY HAND. 
BOOK). This article describes the approved method of 
making test strips to determine correct exposure. 


USING HYPO 


A question that pops up in the photography mail every 
day is this: “Can the same hypo solution be used for 
both negatives and prints, or is it desirable to have separate 
bottles?” 
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CUT FILM IN PLATE HOLDERS 


I picked up an old 4x5 plate camera in very good cond 
tion at a very low price. A number of holders intended 
for glass plates came with the outfit. I do not want to use 
glass plates, because of their weight and fragility. Is there 
any way of revamping these holders so as to make them 
take cut film?—J. P., Chicago, Ill. 


necessary. You can buy 
These are 
accom: 
pped into 


No revamping of any kind is 
cut film sheaths made especially for this purpose. 
sien stiff pieces of metal with rolled up lips to 
modate the cut film. The whole sheath is then sli 
holder, just as if it were 





the plate a glass plate. 


DEVELOPING OLD FILM 


In cleaning out a desk drawer, I came across a roll of 
film taken about two years ago but never developed. Do 
you think it worth while to have this processed?—G. C, 
Flushing, New York. 

} 


By all means have the roll developed. Films have been 


known to retain their images for many years. 


DIFFUSING SCREEN 


What materials do you recommend for use as diffusing 
screens in front of floodlights using the small size photo 
flood bulbs? I have tried tracing cloth, but it seems to cut 
the light down quite a lot.—A. H., Bronx, ¥ 


Any diffusing screen will reduce the effective illun 
to some extent. Tracing cloth is widely 
tough and can be rolled and unrolled easily. 
ing paper is also good, but only for temporary use ’ 
silk is excellent. A large handkerchief makes a serviceable 
diffuser, as its bound edges resist tearing. In all cases it is 
advisable to mount the diffusing screen a few inches in front 
of the bulbs, to avoid danger of fire and to provide free 
circulation of air. 


SELF-TIMER FOR CAMERA SHUTTER 






used be« . 
Ordinary 


I would like to make pictures of my shop, but I'd like 


to be in them. I've tried long strings attached to the 
shutter and other stunts, but they haven't worked so well. 
Can you suggest anything in this regard?—J. L., Lawrence, 


Mass. 


to fit the cable 
one works by 


attachment, 
two types 


What vou want is a self-timing 
release of your shutter. There are 


delayed spring-action, the other by air-compression release. 
Both are satisfactory. You can buy them from any camera 
supply firm. The “delay”’ action is adjustable up to 





giving you plenty of time to get into the picture 


sure is made. 


one minute, 
before the exp 





MODERN MECHANIX AWARDS $40 EACH 
MONTH FOR BEST PHOTOS SUB- 
MITTED BY READERS 


The editors of Modern Mechanix distribute $40 in 
cash awards each month to the five persons who, in 
their submit the best pictures suitable for 
publication in the Modern Mechanix Photography 
Full particulars regarding these awards will 


dé 


opinion, 


section. 
be found in this issue on page 103. 
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Cosmic Ray Dynamo Theory 
Advanced By Scientist 


Where do cosmic rays come from? What is 
the source of their enormous speed? Contin- 
ually raining upon the earth from “somewhere 
outside,” these fast-flying bits of electricity form 
a real brain teaser for scientists. For nothing 
which moves as fast has yet been created by 
earthly means. 

To say that cosmic rays come from giant elec- 
trical dynamos in the heavens sounds a bit naive, 
doesn’t it? Stated in those words it reminds one 
of the hypothesis that the planets revolve about 
the sun on (invisible) spokes. But when put in 
the precise language of physics the “cosmic dy- 
namo” theory is quite sound and has been sug- 
gested recently by a Swedish physicist, Prof. 
Hannes Alfven of Uppsala University. 

The rain of electricity from the cosmos, and the 
current of electricity running through your lamp, 
attain their energy in very much the same way, 
according to this scientist’s picture. Both derive 
their power from whirling magnets. 

Have you ever watched the giant machines in 
an electrical power plant? One marvels at 
man’s ability to create these harnessed monsters 
which supply his vital needs of heat, light and 
power. Ponderous whirling magnets, driven by 
high pressure steam or by the fall of water, force 
particles of electricity to stream through wires 
and serve us at every turn of our material life. 

To jump from the power plant to whirling 
magnets in the heavens may seem a bit fantastic, 
but such a jump was made by the Swedish 
physicist (although he doesn’t say so) with per- 
fectly good scientific justification. For, like our 
own earth, stars are known to be magnets. And 
the very same electrical reasoning which applies 
to dynamos in power houses applies to the in- 
conceivably huge heavenly bodies spinning for- 
ever in the immensity of space. 

The double star is a type of cosmic dynamo 
which Prof. Alfven discusses. Two stars revolv- 
ing about each other can generate as much as a 
million million volts according to his calculations. 
This enormous voltage exists in a region of space 
between the stars. Electrical particles (cosmic 
rays?) which happen to be in this region are 
thrown out with speeds practically equal to that 
of light. 


NOTICE 


Changes in the make-up and title of this 
magazine, designed to make your favorite 
publication better than ever before, will be- 
come effective with our next issue. Be sure 
and reserve your copy now. Our new name 
will be—““Mecuanrx ILLUSTRATED.” 


\ “pOLISHINGS A CINCH 
with DUPONT POLISH” 


Now you'll find it easier, 
quicker than ever to make your car 
mirror- bright. A little brisk rub- 
bing with Du Pont No.7 Polish, 
and your car sparkles like new. 
No. 7 Polish is made by Du Pont, 
world’s largest maker of modern 
car finishes. That’s your assurance 
it’s right for the finish on your car. 








ia Der good i i. § 
Write Du Pont, Dept. MM. l ;Wilmingsy 


Always ask for 


DUPONT POLISH 
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This Sidewalk Runabout 


[Continued from page 75] 
down on a lathe, as in Fig. 11. This of course 
requires a pattern. Another very satisfactory 
wheel used by the writer for several small power 
vehicles is a 3-inch by 12-inch disk with balloon 
tire. It is assembled with six small bolts through 
the hub, and by substituting longer ones for 
these, a combination brake-drum and drive pulley 
can be bolted securely to the wheel. A spacing 
ring will be necessary to hold the drum away 
from the tire, as illustrated in Fig. 11. 

The rear wheels turn on a stationary steel axle. 
This is secured to the wooden cross-member at 
rear of frame by means of J-bolts, simply a 
14-inch carriage bolt with the head cut off and 
the end bent as shown in Fig. 6. Steering 
knuckles and a built-up axle are used on the 
front end, Fig. 9. Construction of these parts 
requires welding, bending and drilling only, and 
the wheel spindle must be turned to accommodate 
the standard wheel bearings. 

Figs. 4 & 5 show the complete chassis as- 
sembly. The sills or stringers are 12x2-inch 
oak, with 2x4-inch oak cross-members where 
indicated. The chassis is 4 inches wider at back 
than in front. After the front axle is bolted to 
the sills, a pipe nipple socket for the bottom 
end of the steering post is installed. A plywood 
floor is then carried as far as the back of the 
seat. Upon this is erected a strap iron frame to 
support the upper end of the steering post as 
well as hood. The steering wheel may be either 
a full size auto wheel, or a hardwood rim screwed 
to a cut-down Model-T spider. 

For the hand lever a pipe, bar or section of 
seamless steel tubing is bent to a right angle and 
carried in a pair of bearings screwed under the 
sills, as shown in Fig. 4. An arm is welded onto 
the lever for attaching the brake cables and a 
yoke and link connect the lever with the idler 
pulley assembly. 

Fender bars protect the rear wheels, and the 
engine bed is mounted on the rearmost cross- 
member and one just behind the seat. The brakes 
consist of brake-lining riveted to a shoe made in 
the form shown in Fig. 7, which is welded to a 
sliding bar, carried in a sheet steel guide screwed 
to the chassis sill. A tension spring holds it 
away from the brake drum when not applied. 

A very satisfactory clutch consists of an idler 
pulley mounted on a sliding bar as in Fig. 8. 
This tightens the belt on the drive pulley and 
starts the little car smoothly. As this type of 
engine is not arranged for variable speed, no 
controls are necessary, unless a shorting switch, 
convenient to the hand while driving, is desired. 

Various makes of engines can be used in this 
car, the drive arrangement being identical. For 
only one-half horsepower, have your wheel- 
pulley at least 9 inches in diameter. This will 
not give any startling speed, but enough power. 
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Biggest Little Show On Earth 


[Continued from page 51| 
Also, while he boasts the longest neck in the 
world, he is unable to reach the ground without 
spreading wide his front legs! 

A page from ancient Rome is next, with two 
handsome chariots, one of them driven by none 
other than Ben Hur! 

Then come colorful figures on horseback, and 
groups of walking figures—soldiers, clowns, 
policemen, etc. We quickly discover that the 
walking figures are mounted on concealed tram- 
trucks, which gives them the startling lifelike 
motion. Standing at one end of the arena, watch- 
ing the horses’ heads bobbing up and down and 
their wide hips swaying, with the drivers’ reins 
swinging back and forth, one is fascinated by the 
impression of reality created. 

Last in the parade is an object without which 
no circus would be complete—the old steam cal- 
liope! Gay in brilliant red, white and gold, it 
rumbles along, wheezing its spasmodic blasts, 
while the operator punches away at the piano- 
forte. 

When the parade passes from view, we turn to 
the Main Show. It is a three-ring affair, and one 
would have to be Argus-eyed to see half the 
interesting acts performed by the _ bare-back 
riders, the galloping ponies, the contortionists, 
the Japanese acrobatic troups, the tight-wire and 
trapeze artists—as they flash back and forth 
“with the greatest of ease.” 

The entire show is continuous, so we may stroll 
around the other tents—the Dressing Tent, for 
the use of the actors; the Horse Tent, with its 
collapsible water and feed troughs; the Cook 
Tent and Commissary, with its stacks of tiny 
canned goods, its miniature bales and sacks of 

[Continued on page 127] 


U. S. Needs Planes, Men — 


|Continued from page 46| 





firing; by dropping thousands of bombs, by air 
missions peculiarly designed and devised to test 
by the crucible of stern reality the courage, re- 
sourcefulness and training of our fighting airmen. 

One of the greatest steps this nation has taken 
since the war in military effectiveness was the 
formation of the General Headquarters Air Force 
and that organization has fulfilled the ardent 
hopes of its founders. It is small but it is effec- 
tive; it is undermanned but it is soundly organ- 
ized, properly staffed and ably led. 

In computing the strength of any air force, one 
can count not only machines in existence, but 
he must determine how soon other equally effec- 
tive planes and engines could be produced to 
make good the recognized high loss rate. What 
is the state of our aviation industry in this 
country? It is not as large as that in one or 
two of the other nations. England, undoubtedly. 
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and Germany certainly have more plane and 
engine production capacity in being than we have 
in this country. But here again our quality is 
superior. We are fortunate in having several 
well established aviation engine factories, capable 
of rapid expansion. We have a large number of 
airplane factories manned by capable engineer- 
ing staffs and trained executive control. These, 
too, could be enlarged rapidly. 

Our civil aeronautical manufacturing industry 
has been responsible for placing this country in 
the lead in the civil aviation field. This leadership 
is manifested by the most successful air line 
operation and by the fact that we export more 
airplane products than any other foreign nation. 
Also our air liners are favored equipment on 
many of the leading foreign air lines. 

In taking stock of our civil industry 
visualizing the rapidity with which it could re- 
place war time plane losses, we must not lose 
sight of the fact that airplanes and their engines 
cannot be turned out over night. Contrary to 
popular conception in some quarters, it takes 
five years to develop a new airplane type—five 
years from original conception to quantity pro- 
duction. So, obviously, when war comes we shall 
be compelled to go into production on types 
already produced in quantity. Despite this earlier 
experience on these particular types, it would 
take more than a year to double the size of our 
present air force. The length of time it takes to 
fabricate new planes, plus the fact that air forces 
are the armed forces first to enter the conflict, 
make it necessary to have adequate air forces 
actually in existence on mobilization day. 

The United States possesses the raw materials 
needed in airplane construction in greater abun- 
dance than any other nation. This is an asset 
which is sometimes overlooked in evaluating our 
air strength and resources. 

In visualizing our probable missions, our war 
plans and our geographical locations, a few fac- 
tors only may be discuffsed publicly, for obvious 
reasons. Prominent among these is our much 
vaunted isolation. Paradoxically, the airplane, 
which is rapidly destroying our geographical iso- 
lation, must be primarily depended upon to pro- 
vide us continued isolation—to protect us from 
air invasion. It is now generally recognized that 
just as armies guard land frontiers and navies 
protect our sea frontiers, so our Air Corps alone 
adequately can defend our air frontier. Whereas 
it is perfectly true that we have friendly neigh- 
bors, north and south, and broad oceans east 
and west, those oceans are rapidly becoming less 
and less of a barrier to air passage. Then, too, 
there is no assurance that our sky frontiers may 
not be menaced by sea based aircraft or by air- 
planes flown from temporary island bases less 
distant from our shores. 

I agree fully with the Chief of the Air Corps, 


who recently wrote: 


and 


[Continued on page 129] 
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Use SMOOTH-ON No. 1 


for tightening and anchoring 





Try any one of the following jobs and 
see for yourself how easily and quickly 
dependable tightness is produced. 




















(1):—Fill hole with 


tool and cutlery handles 
Stripped wood screws (2): 
Excellent for loose 
Loose nuts (3):— 
Try this 
Making oversize threads hold (4):— 
Anchoring in tile (5): 


Loose 
Smooth-On and force shank in. 
| —Reset in holes filled with Smooth-On. 

hinges, locks, hooks, drawer pulls, etc. 

Lock by putting Smeoth-On between base and seat. 
| on oven handles, etc. 
Fill annular space with Smooth-On, 
—Set screws in holes filled with Smooth-On. Anchoring in 
concrete (6):—Chip out hole, insert bolt with head in and 
fill annular space with Smooth-On. Use nut and washer for 
fastening attached part. Excellent for holding shelf brackets, 
cabinets, partitions, etc. 


Smooth-On No. 1 is ideal for tightening parts and stopping 
leaks because of its low cost, its simplicity of application and 
its unique properties of hardening into metal and expanding 
while doing so. No heat, special tools or previous experience 
are required, and judicious use as per instructions in the 
Smooth-On Home and Auto Repair booklet assure perfect 
| results. 


Home »“AuTto |. 


REPAIRS 


If you take pride in doing home 
tinkering well and like the big savings 
of time and money, keep a copy of this 
booklet and a small can of Smooth-On 
No. 1 in your work bench. The first 
of many routine or emergency jobs on 
(du) ; which you use Smooth-On No. 1 will 
possibly many 














+ Serta | repay its small cost, 

ooome times over. 

lance eet, 

$ i Mail coupon for the booklet and get 
with “™ Smooth-On No. 1 in 7-0z or 1 or 
SMOOTH-ON } 5-lb. can from your hardware store or 
J if necessary from us direct. 
Write for 


SMOOTH-ON MFG. CO., Dept. 69 

574 Communipaw Ave., Jersey City, N. J. 
Please send Smooth-On Home Repair 

Book 
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EVERYTHING 
} YOU NEED IN 
PHOTOGRAPHY 


T’S out, Camera Fans—new Spring 
edition of the catalog that saves 
you REAL money! Latest type cameras, famous 
names, everything you need in photography 
at prices you can't bect anywhere! Don’t buy 
that camera until you've seen this valuable 
FREE catalog. Mail the coupon for your copy 
today. Camera! Action! 


WHOLESALE RADIO SEAVICE «ct 


NEW YORK, N. Y. @ CHICAGO, ILL. ¢ ATLANTA, GA. 
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WHOLESALE RADIO SERVICE CO., INC. 
Bf 901 W. Jackson Bivd., Chicago + 100 Sixth Ave., New York 
(Mail to nearest Warehouse) 


Rush NEW FREE Catalog No. 71C-22E8 
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SPORTSMEN’S ANNUAL—1938 EDITION 
ORDER YOUR COPY NOW! 
200 pictures 
At your newsstand, or order from 
MODERN MECHANIX PUBLISHING CO. 
Fawcett Bidg. Greenwich, Conn. 


148 pages PRICE 50c 











CANDID BARGAINS 


w 
ye CAMERAS Write us today—Get our low down 
gst0 Prices Bring your Equipment up 











109 FULTON ST., NEW YORK CITY, DEPT. MxsS 


SINCE 
1890 


to-date Cheaply. Specialists in Fine 
Grain Developing, Enlarging and Print 
ing. Send us your rolls. 


NEW YORK CAMERA EXCHANGE | 


MORE FOR YOUR DOLLAR | 


The “Tin Can Special” 


[Continued from page 106] 
procedure is used: Lay out the line along which 
the cut is to be made in pencil. Place a straight. 
edge along this line and make one firm cut along 
this line with a glass-cutting tool. If the line 
is not clean and complete the first time, it js 
practically useless to go over it. Then place the 
glass over a sharp table edge, with the cut away 
from the edge, and press firmly down. This will 
give a perfectly smooth and straight break. 

If the negative box is made properly, it wil] 
fit snugly behind the camera in such a manner 
that the camera frame overlaps. Before 
bling, the inside of the box and the surface of 
the wooden camera mounting should be painted 
dull black in order to minimize internal reflec. 
tions that may cause later trouble. 

[Continued on next page] 


assem- 


Filter Facts And Factors — 


[Continued from page 109} 
scatters green and red light very little, so if the 
blue light is cut off by means of a yellow filter 
and the picture taken by the green or combina- 
tion of green and red light, the haze disappears 
from the picture and the scene appears sharp and 
clear. 

Since every filter, regardless of its color or 
depth of color, removes part of the total white 
light that normally passes through the lens, it 
naturally follows that the exposure must be in- 
creased to produce satisfactory negatives. The 
number of times the normal exposure must be 
multiplied to give the correct exposure with the 
filter is called the “filter factor.” For instance, 
if normal exposure with a given film is 11 
second at f. 16, and the factor of a filter is 2, the 
exposure must be — this can be done by 
leaving the diaphragm at'16 and setting the shut- 


Continued on page 125 
pas 


Meter Tests Reading Light 


[Continued from page 102] 
metabisulphite for 5 minutes. To make the piece 
of “tint” paper, lay a scrap of the sensitive paper 
under a reading lamp that you know, from pre- 
vious experience or the advice of an electrician, 
is of normal brightness; or, use a 60-watt bulb at 
a distance of 3 feet. It will have darkened to the 
required shade in 2 minutes; then duplicate the 
tint with water color for the tint that is used over 
a part of the meter window. 

As can be seen from one of the illustrations, 
the sensitive paper is held against the window 
with a spring, and turning the lid will bring a fresh 
section under the window for each test. Reserve 
discs can be stored in the case. 
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The “Tin Can Special” 


[Continued from page 120] 

An old tin box serves as a lamp-housing. This 
is not a stunt; most tin boxes are air-tight and 
hence light-tight, so that the constructor is saved 
the trouble of making a light-tight box. Further- 
more, the inside of the box is usually very 
brightly plated, which makes the box an ad- 
mirable reflector. 

The box can be either round or square, as long 
as the cover is big enough to include the whole 
area of the negative box, with some overlap. The 
box itself should not be smaller than the one de- 
scribed here as over-heating would result in a 
smaller box. Cut the cover as shown on page 106, 
and slip the bent sections into the negative box; 
line up all the joints flush, fasten the lower 
portion with wood screws as in the photographs, 
and solder all around where the cover joins the 
negative box. This makes a firm, light-tight 
assembly. Next mount a lamp-socket as shown, 
allowing about one inch clearance from the bot- 
tom of the tin can. When the can is inserted 
in its cover, the camera and lamp-housing as- 
sembly is complete. 

The construction of these units should be clear 
from the photograph on page 105 and the sketch 
m page 106. It is advisable to paint the easel 
with white enamel, so that the images show up 
clearly when focusing. A shelf bracket supports 
the easel, which is further secured by wood- 
screws in the enlarger baseboard. 

The guides can be made from lengths of 
quarter-round or flat molding. In laying them 
down, the camera should be used as a 
spacer, thus insuring a close fit. A coat of var- 
nish stain completes the job. 

Remember that the photoflood gets very hot 
if allowed to burn for any length of time. If 
the printing time exceeds twenty seconds, it is 
advisable to break up the exposure into periods 
of about fifteen seconds, allowing a short time 
in between for the enlarger to cool down. Gen- 
erally, however, it will not be necessary to ex- 
pose longer than twenty seconds. The iris dia- 
phragm should of course be wide open, and the 
shutter set for “time.” Enlarging paper is fas- 
tened to the easel with push-pins. 
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For owners 

Spl. and all 
With an ARGUS projector photography is more 
fun than ever before. There’s a new thrill when 
you see your pictures on the screen in life size and 
full color. And everyone can now afford to own 
an ARGUS projector. 


MODEL CP 
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projector 
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MODEL B 


Powerful projector 
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Test Your Model Airplanes 
[Continued from page 77] 
ailerons, rudder and stabilizer of the model 

The cabinet of the wind tunnel can be made 
from scrap lumber and the outer sheeting can 
be constructed from wallboard. A celluloid win- 
dow should be incorporated in the cabinet’s con- 
struction so that observations of the model's 
movements can be made. The overall dimensions 
of the cabinet can be increased if desired. 

The honey-comb core can be made from strips 
of sheet metal, notched half through and inter- 
locked, as shown in the sketch. The notching of 
the strips can be done quickly by clamping all 
the strips together and then sawing half through 
with a hack-saw at one-inch intervals. 

The air pass, which directs the air blast from 
the fan to the cabinet, is made from scrap sheet 
metal, following the dimensions shown in the 
sketch. This should be nailed or screwed directly 
to the cabinet framing. Be sure the air pass is 
fitted with an end block featuring a diameter 
capable of accommodating the whirling blades 
of the fan. 

The dynamometer assembly is clearly shown 
in the sketches and, when completed, is screwed 
to the floor of the cabinet by means of a wooden 
bracket mounting. The model to be tested is 
suspended in the rubber-band yoke of the 
dynamometer and braced with other strands of 
rubber, which extend from the nose, wing and 
tail. These strands are solely to balance the 
model in the air stream and should therefore 
have very little tension. 

The lift indicator scale of the dynamometer 
should be calibrated to read in the same units as 
the postal scale which is used to register the drag 
of the model. This can be accomplished by ad- 
justing the tension spring of the dynamometer. 
The movable lead weights on the balance arms 
of the dynamometer should be adjusted (to com- 
pensate for the model’s weight) so that both the 
lift and drag scales register zero BEFORE the 
fan is started. Once the fan has been turned on, 
the lift and drag will be indicated immediately. 


Construct A Gate Leg Table 


[Continued from page 83] 
Top Batten and Bottom Rail: 

2 pieces, 1” x 3” x 13” 

Square to exact sixes. Mark cutouts for gates 
at position indicated in plan. Mark and bore end 
of each piece for dowel joints and scribe co- 
inciding lines on end cleats and feet to assure 
accuracy of dowel joints in later assembly. Shape 
edges of these members as indicated in plan. 
Mark off and bore holes for pivot dowels. Bore 
pilot holes in top batten for screws which will 
later attach under structure to top. Glue and 
clamp dowel joints, assembling ends, top batten 
and bottom rail. 
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Gate Rails—(Top and Bottom): 

4 pieces, 1” x 114” x 9” 

Square to sizes and cut tenons. Assemble to 
gate post and pivot post. Bore ends of turned 
pivot post for pivot dowels. Attach gates to part 
already assembled, tapping pivot dowels into place 
through top batten and bottom rail. Glue pivot 
dowels into place. 

Top: 

2 pieces, 58” x 9144” x 20” (leaves) 

1 piece,9s” x 5” x 20” (center piece) 

Square pieces to size and mark to oval shaping 
according to graphed template shown on plan. 
Shape edges to regular half rounding. Set hinges 
into place. Glue gate stops on under surfaces of 
leaves at position indicated in plan. Assemble top 
to under construction with four 142” screws run- 
ning through top batten. 

If the table is made of walnut it should be 
thoroughly sanded before any finishing materials 
are applied. Too much emphasis cannot be placed 
upon this point, for walnut is a wood which re- 
quires a maximum of sanding in order that its 
best characteristics of graining and texture may 
be brought out. 

The craftsman should be most cautious in his 
selection of stain. A good quality oil stain is 
highly suitable but if the individual desires to 
mix his own he should experiment on scrap 
pieces of walnut before applying this stain to the 
article itself. In this way he may determine the 
exact tone desired. 

It is considered good practice to stain the entire 
article first before applying the filler. The pri- 
mary coat of stain is thoroughly and evenly 
rubbed, after which a filling solution, colored 
with the same walnut stain, is rubbed into the 
graining of the wood. Filler must be carefully re- 
moved before the final coat of stain is applied. 
While it is sometimes contended that a second 
coat of stain is unnecessary, still, the craftsman 
will find that such practice is expedient for the 
sake of obtaining absolute uniformity of tone. 

When the stain has become thoroughly dry, 
apply a thin coat of white shellac. This is per- 
mitted to dry and is then lightly rubbed with fine 
steel wool. Two additional coats of thin shellac 
are then applied, each in turn being rubbed with 
steel wool. The entire table is then carefully 
waxed and rubbed to a warm luster with a soft 
cloth 


NOTICE 


Changes in the make-up and title of this 
magazine, designed to make your favorite 
publication better than ever before, will be- 
come effective with our next issue. Be sure 


and reserve your copy now. Our new name 





will be—“MecHanrtx ILLUSTRATED.” 
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little as 10¢ a day. Standard Keyboard. Automatic rib- 

bon reverse. Variable line spacer and all! the conveniences 

of the finest portable ever built. PLUS the NOISELESS 
feature. Act now. Send coupon TODAY for details. 

You don’t RISK a Penny. We send youa Re mington 

Noiseless Portable for 10 days’ free trial. If not satisfied 


send it back. We pay all shipping charges. 


Typing course and carrying case. You will receive 
FREE a complete simplified home course in Touch Typ- 








ing. Also, a handsome, sturdy carrying case. No obliga- 
tion. Mail coupon for full detailsk—NOW. 

Remington Rand Inc., Dept. 141-5 

465 Washington St., Buffalo N. Y. 

Tell me, without ghitention how to get a Free Trial of a 
new Remington Noiseless Portable, including Carrying 


Case and Free Typing Course for as little as 10¢ a day. 
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microscope. American made. We pas postage. Only $2.19. 
Catalog of Microscopes. Binoculars, etc. FREE on rr le 
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SEND FOR FREE BOOK ==> 


HOW TO OBTAIN A PATENT if 


Written by a Former Member A, the Examin- 

ing Corps (1922-24) of the U. S. Patent Office. 

if you want to profit by your idea, you should 

take steps to apply for a - 8 Patent 

once Your first step is to get this Free 

interesting illustrated book contains valuable information 
you should have. [t tells you fully how to obtain a patent 
on your idea in the quickest way. With this Free Book you 
will also receive “Record of Invention’ form on which you 
can easily your idea. Personal and Confidential 
Service: will be personally handled only by a 
Registered Patent Attorney who is also a Former Member of 
the Examining Corps of the U. S. Patent Office. All com- 
munications confidential. 

MAIL COUPON TODAY for FREE PATENT BOOK and RECORD OF INVENTION Form 


CARL MILLER 
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A _A Home- Made Drag- Saw 


" [Continued from page 87] 
a model-T Ford engine connecting rod, as indi. 
cated in the layout. 

A universal joint, which is placed between the 
engine drive shaft and the automobile steering 
gear worm that serves as a reduction gear assem- 
bly for the crank-arm shaft, consists simply of a 
piece of extra heavy duty, high pressure air hose. 
The reduction gear, as stated before, consists of 
a heavy worm steering gear from an automobile 
and is geared to the crank-arm shaft that moti- 
vates the saw guide by means of two timing gears 
taken from a model-T Ford. 

The crank-arm shaft is made from a 1929 Whip- 
pet auto axle, turned on a lathe to fit the bearings 
at hand so as to form a pressed fit with the gear, 
utilizing the key-way and threaded end to secure 
the gear, cam and crank-arm to the shaft. The 
reduction gear and crank-arm shaft are assembled 
on pillow-block bearings and bolted to a *s-inch 
steel piate which, in turn, is bolted to the frame. 

The cam that rocks the saw is made of one-inch 
soft steel which is turned to a three-inch diameter 
and bored off center. The cam bearing is made of 
two pieces of 1x2!5x5-inch soft steel bored to 
three and one-quarter inches and babbitted to fit 
the cam. This is held in place by two three and 
one-half-inch collars, one-eighth-inch thick, as 
shown in assembly sketch. 

The cross-head guides are two model-T Ford 
steering rods, the cross-head itself being a piece 


of steel !12x6x12 inches in size with two 1x12- 
inch pipe nipples bolted and welded to it. The 
nipples are babbitted to fit the guide rods. The 


crank-arm is steel, 12x2x12 inches in size and has 
a nine-inch throw. 

The saw should have an eighteen-inch stroke, 
the connecting rod between the cross-head and 
the crank-arm being made up from one-half-inch 
pipe with babbitted tees at each end. Guide rods 
for the saw are secured on one end by the cam 
bearing and on the other end by a 14x2-inch piece 
of strap metal bent to form an anchorage for the 
saw handle. 


A Model Airplane Jig Saw 





[Continued from page 81] 
is bolted to the commutator. The lower grip 
should center about one-half inch from the com- 
mutator. 

The arm is a *s inch steel rod, bent as shown, 
flattened at one end, and drilled to take the upper 
The block forming the rear of the frame 
is drilled to take the rod, which is fastened in 
place with two 3/16 inch screws. The in- 
terval between the arm and lower blade grip must 
be determined by the length of the upper bearing 
and the size blades to be used. 
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aw Filter Facts And Factors 
— — | 
[Continued from page 120] 
as indi. ter to 15 second, or leaving the shutter at 1/10 
second and opening the diaphragm to 11. 
een the Accompanying all roll and cut film is a sheet 
Steering of instructions which includes filter factors for 
assem- each particular kind of film for daylight and 
dly of a mazda illumination and for particular filters 
ir hose, made or sold by the manufacturer of the film. 
sists of If filters of another make are used, the given 
omobile filter factors may or may not be correct, and it 
t moti- is highly advisable to try several exposures of | 
ig gears the same scene with slightly different factors. 
This is especially necessary if the normal ex- | 
| Whip- posure is made by guess work, without the aid | 
earings | of a reliable photo-electric type exposure meter. 
1€ gear, If the “normal” exposure is off a little, the nega- 
secure tives with the filter may be over- or underex- 
't. The posed very badly. While the exposure latitude 
embled of most film is sufficient to cover reasonable 
's-inch variations from the ideal exposure, it may not be 
rame. enough to take care of an incorrect exposure 
1e-inch whose error is multiplied from 2 to 5 times by 
ameter the filter factor. 
iade of Filters for amateur purposes consist of a thin 
red to sheet of dyed gelatin cemented between two 
d to fit pieces of glass, and mounted in a metallic ring 
ee and of some sort that slips over the camera lens. 
ick, as Actual colored glass (that is, glass to which a = 2 =e 
coloring pigment is added during the firing > u rs Pan 
” Ford process) is used for some type of expensive filters. > ae 4 ie 3 3 
| piece It should be evident to any sensible person that 8 a 45 ~ € PS 94 
1x12- a filter must be of the same high optical quality © wth = << av 
The as the camera lens itself if the sharpness, detail vw Zan 25 z 3 
. The and other characteristics of the picture are to be e z g zm 
1d has retained, but many owners of expensive minia- a ae > = 
tures costing several hundred dollars skimp on ° 
techie, their filters, thinking of them only as “acces- > 
2 end sories. . 
me Gelatin filters are susceptible to heat, and must 
d therefore be protected in a box or container of 
— some kind if carried on the person. They should ~~ BTSSSaS FORKT 
— be handled only by their edges, and wiped clean \ Ox — se 2: = . FA 
psece of finger marks with lens tissue before they are ) > 72.a8 3. FO Saiz 
wr the used. The best way to attach them to the camera 2o%5 hd ® x$ a bd m 
is by means of a combination sun shade and filter A 2 —ao° . @at i 
holder, an inexpensive accessory of great value. seeeeusewese S 02.5 ? 3 cS : ae Fz 
oe Sato he Ae uti ie 
+ OF % Si sese Ss Seese 
aw , s 2? Ze essss° de OP 5.G 
A list of addresses of manufacturers of items 3 § ge O2FS $4zeée A>25 
— mentioned in MODERN MECHANIX will be sent é3 tS ® aes ee ea =) g 9 
to any reader upon receipt of a stamped, return 3% zeo< 223 POR eC — 
grip envelope sf: $$ Os28 5°. 22232 
ope. < 73 O° a Cay -SGelort 
. Si: a af 
com- ss es 2Sortms- Fr we™ 
. O% em ss2gm $5820 
oe 23 wear r-gm 30Soe0%V 
own, NOTICE 2° saass7sO Ce pag 
pper ssi: Pg 28333 oF Poe 
ame Changes in the make-up and title of this He := 8 3 sz pe 3 Oo 
d in magazine, designed to make your favorite | [03 ’& alk ames > 
in- publication better than ever before, will be- tj : 2 =s3Ze & cor 
nust come effective with our next issue. Be sure SE : 2 > 3 zs a. x3 > 
ring and reserve your copy now. Our new name sg! oY 2822 Sate 
will be—“Mecuanrx ILLUSTRATED.” 
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load for their size. They’re trim craft, 
with graceful lines for speed and com- 
) fort. Built and braced to 


| @ O_p Town Boats take a tremendous 


stand the 
heaviest outboard motors. 

You never have to baby an Old 
Town. There are tough, fast, open- 
deck models for sport. Big seaworthy 
boats for the family. Made of the finest 
materials by expert craftsmen. 


FREE CATALOG Beeeerics Dots, for. svaete 


the family, and all kinds of Canoes, Out- 
beard Beats, rowbeoats, dinghies. Write 
day. Address Old Town Can Company, 
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illustrates boats for sport, 





465 Main Street, Old Town, Maine. 
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spare or full-tir business in your o 
home. This 1 hook ‘‘Hlow to Make 
Money in Woodworking’ is crammed 
ith pr ical te 1 id . Plans, and 
suggestions, Tells you exactly what to 
make, how to make it and how to sell it 
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others, Woodworking, the new way, is 
light, pleasant, and profitable Send 
only 25¢ and complete book will be 
mailed postpaid, Satisfaction guaran- 
teed or money refunded, Write to 
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A Wrought Iron Globe © Light 


[Continued from page 71] 





the size of the base and the band will have ; 
be varied accordingly. If a 7-inch globe is used 
it will be necessary to have approximately 6 fee; 
of band iron 5g-inch by 44-inch. 

The iron is hammered on one side with a ball- 
peen hammer to relieve the stiff and cold appear- 
ance. A little practice on a scrap piece of jroy 
will develop the desired technique. Careful) 
straighten out the iron before proceeding with the 
bending of the pieces. 

In bending the band and the scrolls it is wel] 
to check the work against full-size drawings laid 
out on paper. In order to insure the making of 
uniform scrolls, use a scroll former as shown in 
the sketch. To make a former use a piece of 
iron approximately 14-inch thick. Drill a 3/16- 
inch hole and then complete the design with 
hacksaw and files. The scrolls may be 
bent if the iron is first heated red hot. 

If a forge is available, weld the band, otherwise 
plice the ends. The central rivet holds the splic 
as well as the cross piece of the base. The holes 
accommodating the rivets are countersunk 
that the rivets may be hammered flat with the 
surface of the iron. A 1s-inch pipe nipple one- 
inch long is used to attach the lamp socket to the 
band. The electrical cord should be of the fi 
rubber covered variety and is attached to th 
under side of the iron band with small cotter 
pins or wire hair pins passed through the small 
holes and clinched on the outside. 

Protect the iron from rust by the application of 
thin coat of clear lacquer or a coat of black paint 
If black paint is used, rub out high lights on the 
iron with a cloth while the paint is still wet. 


easily 


Cigarette Box Has Trick Lid 


[Continued from page 91] 

corners, as shown, then drill small holes 
for the pins at right angles to the notches. Do 
the same with the lid. The holes should be just 
large enough to receive small brass escutcheon 
pins. Form a loop at one end of each of the four 
pieces of brass wire, then drill each loop to assure 
a perfectly round hole so that the hinges will 
work smoothly. The loop ends attach to the lid 
Form the other ends so that each turns back on 
itself to make a U, for attaching to the escutcheon 
pins in the box. Loops cannot be used here as 
allowance must be made for a shortening of the 
wires when the lid is raised. 

Red enamel is an attractive finish for the box: 
cover the bottom with black felt and attach an 
imitation-cigarette handle to the lid. The im- 
itation cigarette is made by coating a 2°4-inch 
dowel with white enamel and pasting a brown 
paper band to one end to simulate a cork tip 
Glue snippings of red foil to the other end to 
imitate fire. 
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Biggest Little Show On Earth 


[Continued from page 118] 
flour and meal. There is the Power Wagon on 
which is mounted the gasoline engine and 
dynamo, which (supposedly) furnishes power for 
the show; the Property Wagon, Tanker, Pole 
Wagon, Stake Driver and all the others. 

We may watch the Stake Driver at work as 
it drives the long tent pegs into the ground. 
extreme reluctance that we take 
leave of Parke’s Biggest Little Show On Earth. 
And the children—well, try to drag them away! 
We'll not be content to depart, however, without 
at least one of the thousand and one ques- 
visitors always ask. We quickly dis- 
cover that Circus-whittler Clyde Parke is not 
only a genius, but a genuine host. There is only 
one question he cannot answer: “How much is 
the circus worth?” 

“Well,” he laughs, 
than $30,000 for 


It is with 


asking 


tions that 


“I wouldn’t take a dime less 


miniature 


Now the question arises, “Why a 
circus?” Asked “why” a dozen years ago, Mr. 
Parke would have been stymied for an answer. 


He did not set out to be a wood carver. Nor did 
he intend being a circus operator. By profession 
he is an accountant. He just “happened” to dis- 
cover his ability with a knife. The carving of 
miniature wood figures gradually developed into 
the circus idea 

Like all small boys—and most -Mr. 
Parke was an ardent circus fan and never missed 
any of the big shows that came to town. Being 
a close observer, he saw many things the crowds 
missed. These youthful observations are evident 
today in his great show. 

Nothing is missing. Every detail almost 
“breathes” naturalness. The only tools used in 
his work were a small puzzle-making machine, 
consisting of lathe, sander, jig-saw and his pen 
knife. His method of carving a oyrigh is simple: 
First, he outlines it on the face of a block of 
Michigan pine, the wood used by saiene makers. 
Then the large portions are sawed out. The 
balance of the work is done with carving knife 
and gouge. It takes about 12 hours to whittle 
out a horse, with harness on; about eight hours 
without harness. Other figures require propor- 
tionate periods of time. Shellac, or a bath in 
lacquer, after the colors have applied, 
finishes the figure. 

Animation of the animals and actors in their 
feats single 
quarter-horse power electric motor, 
controlled. 

Today, at 50, Clyde W. Parke is master of the 
most unique circus in existence, one which old- 
time showmen acclaim as the most complete and 
amazing mechanical marvel in the world. In a 
five weeks’ run staged in Memphis some months 
ago, attendance ran into the thousands, proving 
that miniature shows have plenty of “box office” 
appeal. 
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on all latest type radio equipment.| CAMERAS 
Read about new Lafayette super e 


receivers for ’38—advanced line of 
Lafayette Public Address — real 
“buys” in famous name cameras. 
Prices you can’t beat anywhere. Get 
this amazing FREE catalog NOW! 
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WHOLESALE RADIO SERVICE CO., INC. 


Get FREE ports 
list on circuits de- 
scribed in this or 
any other mago- 
zine. Write now. 
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SHUNNED AT SCHOOL 
BECAUSE OF PIMPLES? 


Take steps to free your blood of 
skin-defiling poisons 





Stop being the victim of ugly hickies. Don’t be 
shunned and laughed at. Get right to the root of 


the trouble. It may be poisons in your blood. 


Between the ages of 13 and 25, important glands 
are developing. These gland changes often upset your 
system. At the same time, waste poisons from the 
intestinal tract may collect in the blood stream... 
bubble out on your skin in disfiguring pimples. 


You want to rid your blood of these skin-irritating 
poisons. Thousands have succeeded—just by eating 
Fleischmann’s Yeast, 3 cakes a day. The millions 
of tiny, living plants in each cake help you keep these 
poisons out of your blood, give you clearer, smoother 
skin. Many get splendid results in 30 days or less. 
Don’t waste time and run the risk of permanently 
damaged skin. Start eating Fleischmann’s Yeast today! 











A Utility Table For The Auto 


| [Continued from page 98] 





the compartment and to be lowered to its normal 
position without interference with the hinges, 
In order to do this, slots must be cut into the 
back of the table. These slots must be large 
enough to clear the hinges at all times. 

The post that carries the weight of the front part 
of the table is a piece of 144” square stock cut just 
long enough to reach from the under side of the 
plywood top to the floor of the car when the table 
is held in a level position. Square across this 
post at one end is nailed a triangularly shaped 
brace about 10” by 6”. The 10” side is placed 
square with the end of the post and the 6” 
dimension runs down along the post as shown 
in the diagrams. The two sides of the triangle, 
where the knees might come in contact with them, 
can be concaved somewhat to allow more leg 
room if desired. 

[Continued on page 142] 


To Reduce Hum In Receivers 


7 [Continued from page 100] ae 


tube and trace the wire to a grid leak or volume 
control. Connect the resistance-capacitance filter 
between the leak and C-, as shown. Only a few 
sets used grid filters because of cost considera- 
tions; however, for about 50 cents per tube, the 
hum can be reduced to a very low level. 

Of course, try one tube at a time, as only one 
tube may be causing the hum. Experience shows 
that the first a-f tube is the most critical. 
Earth Bulge Causes Quakes 

The enormous bulge in the earth that has its 
crest in the Himalaya mountains is responsible 
for the terrific earthquakes that sometimes rock 
interior Asia, Prof. D. Mushketov of the Lenin- 
grad Mining Institute states, after extensive ex- 
peditions in which thousands of observations 
were taken. The deep-seated forces pushed up 
the crust of the earth in this region as a man 
in bed pushes up the covers with his knees. Like 
the covers pulled over the knees, the thick 
blankets of rock are under tension. They give 
way from time to time, and that starts the earth- 
quakes. Accurate measurements made by Pro- 
fessor Mushketov show that in the Pamir region 
the curvature of the earth is much in excess 
of the average curvature of the earth as a whole. 


NOTICE 


Changes in the make-up and title of this 
magazine, designed to make your favorite 
publication better than ever before, will be- 
come effective with our next issue. Be sure 
and reserve your copy now. Our new name 
will be—‘“MeEcHANIX ILLUSTRATED.” 
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U. 5. Needs Planes, Men 


—— 


[Continued from page 119] 

“Two great air doctrines will motivate all mil- 
itary air work for 1938. The first of these is a 
realization that airplanes alone do not make an 
Air Force. Along with modern up-to-date planes 
must go skilled operating and combat crews, 
trained maintenance crews, efficient accessory 
equipment, and ample air bases.” 

It is my hope that by June, 1940 we shall Have 
the 2320 airplanes needed in our Army Air Corps, 
and what is equally important, we shall have the 
trained crews to operate them and make them 
effective fighting units, plus the trained main- 
tenance crews to keep them fit and sound. Short- 
ly thereafter, I hope we shall have supplied that 
last requisite element, adequate air bases from 
which to operate our fighting air forces effectively. 
When those things are accomplished, when that 
day comes, we shall take our place, heads up, 
yielding to no nation in defensive strength, 
proudly proclaiming the safest air frontiers in 
the world. 





Sun Spots’ Effect On Earth- 
Bound Man Told In Book 


ID you know that the best vintage wines are 

from crops that grow in those years when 
sunspots are at a maximum? And that trees 
show their greatest growth in periods when the 
surface of the sun shows the greatest number of 
spots? Or that the Dow-Jones stock market 
averages follow a curve which is very similar to 
curves based on sunspot numbers? 

These are only a few of the many remarkable, 
but unexplained, coincidences between the 
activities of plant and animal life on earth and 
the appearance of those gigantic electro-magnetic 
disturbances on the sun which man calls sunspots. 

More and more scientists, and others, are prob- 
ing sunspots and seeking to learn the relation- 
ship between their appearance and the multi- 
tudinous activities of earth-bound man. In his 
newest book, “Sunspots and Their Effects from 
the Human Point of View,’ Dr. Harlan True 
Stetson, astronomer and research associate of the 
Massachusetts Institute of Technology, sum- 
marizes the knowledge which science now has in 
its possession to analyze for the truth or false- 
ness of speculation on this intriguing matter. 

Dr. Stetson goes out on no limb to forecast, in 
so many words, a definite relationship. Rather 
he piles up, item by item, an imposing array of 
facts which offer a true challenge to those who 
are skeptical of the sunspot’s bearing on ter- 


restrial activity. Sunspots and their effect on 
human behavior, growing things, business, radio, 
sunlight, power, earth magnetism and even 


carrier pigeon flight are presented for the reader 


to note and draw his own conclusions. 
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CLEAN OUT 
ANT/- FREEZE 





Rust and scale have accumulated in your 
radiator all winter. They are choking the 
delicate veins that circulate water and kee “p 
your motor cool. An overheated motor is a 
lazy motor. And overheating may cause 
costly damage. Clean out your radiator. It 
costs only 10c. (25c¢ for the largest trucks 
and tractors.) 

You can do it yourself in a few minutes. 
Pour a little Sani-FLusu in the « -ooling sys- 
tem. Run the engine. (Follow directions on 
the can.) Then drain, flush and refill with 
clean water. Do this regularly, twice a year. 
Keep the ri adiator clean and clear. Motors 
run cooler. Save power. Save re pairs. SANI- 
FLusH can’t harm motor or fittings. You'll 
find Sani-FLUsH in most bathrooms for 
cleaning toilets. Sold by grocery, drug, hard- 
ware, and five-and-ten-cent stores. 25c and 
10c sizes. The Hygienic Products Company, 
Canton, Ohio. 


Sani-Flush 
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GOODRICH — GOODYEAR — FIRESTONE 


i> coment patoes we pre wae Se ater Kits, Midget auto kits etc 
great w time t« ild yours Ve also carry 
a line of larger Tires and Wheels, Motors, etc. Write for prices 
BILD-UR-OWN DEVICES 
5237 Lake St., Dept. B-5, Chicago, Hl. 
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AVIATION Wants More 
LINCOLN 


TRAINED MEN 


Prepare now at this Government Approved Lincoln 
School for a 1 + ys position in Avianten. \ $ 
vddir ‘ o fligl ile need 


P tory | ‘ 
MEAD GLIDERS. 












mor killed lots ar i sirplane mair r mer 
. rie led with anders ter new airplatr need 
hb Gained suvchenten 
8 a = Fleet of 14 Training Plane Veteran 
ht Instructors prepare you for any Pilots Rating 
to and including Transport 
oe an fvietion Mechanic. Learn Airplane engine maintenance, 
verhaul 1d repair Airplane construction: Sheet Metal, Welding 
Trair prepares you for your Gove nent Mechanic's License 
Vrain eA ay | Lincoin. Be re —/ in a ‘fe Ww months f » Good-Pay 
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Pursuing The Postmark 


[Continued from page 70] 
abroad” markings, for instance, chronicle the 
permeation of one nation into another nation for 
the establishment of what we refer to as “Zones 
of Influence.” Other postmarks reveal other his- 
tory. The first-day cover definitely indicates the 
first day of use of a new postage stamp through 
its dated cancellation mark. Sometimes, in addi- 
tion, you will find the helpful inscription, of “First 
Day Of Issue” in the obliteration lines. At least 
insofar as U. S. issues are concerned. 

Among the more popular postmarks are those 
which bear slogans, or advertising inscriptions. 
Postmarks are not available to commercial ad- 
vertisers, but the governments of many nations 
utilize the postmark to broadcast their services, 
An example to point is Switzerland, which (as 
with several other countries) operates and owns 
its own telephone system. Therefore, the Swiss 
government will advcrtise through postmarks, 
“Telephone Saves i1ime and Money,” or some 
similar inscription. The Irish Free State, in 
broadcasting mess>es to its people, has also used 
the postmark. One of these sloganized post- 
marks reads, “Grow More Wheat,” as illustrated. 

There a= aiso postmarks of an historical nature 
which advertise fairs and expositions and such 
undertakings. Quite a number of such items are 
in existence. All of these postmarks, no matter 
what group, are always more worthy when on 
full envelopes (covers), rather than cut from 
the envelopes. Wherever possible, such covers 
should be saved in their entirety. 

At any rate, the pursuit of the postmark is 
pleasing. The more different types and groups 
one obtains, the more enthusiastic one becomes. 
Domestic and foreign are available, and each 
collector may select one group or generalise. 
Sometimes a postmark cannot be discovered upon 
full cover; or it is too expensive for the average 
Probably it may be had off cover, as 
a “cut square.” These should be saved, but if a 
postmark is available, somewhere, upon full 
cover, it is worthwhile striving to obtain it. Such 
an item not only shows, conclusively, that postal 
duty has been faithfully performed; it also shows 
where the postal duty has been performed. 


enthusiast. 








Hints For The Fisherman 


[Continued from page 90] 











creation Several are illustrated herewith which will be 
found very effective and cost pr actics illy nothing to make. 
figure 3 shows a minnow made of acon rit The 
— w” can be cut to any size from 3 to 12 in 
rer lin upon the size ar d kind ot fish one ! 

Mos scallon great northern pike, and large mouth bass 
will take a > bait half their own size. The lure can be used 
with or without a spoon. In some waters where haly-catfis 
mudpike. and eels are the chief prey of the game fish, 
well to darken the fatty side of the bacon rind by dir 

the rind in a strong solution of potassium permang 
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take on a purplish iridescent hue wi 
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This lure can be used either for t: 
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This plate ilso illustrates a 
s and f wall-eyed pike f e At i 
shed. “Lamper” t t of thes s t 
spawt nd the b } t 1 the t fis 
Eels for live bait It to get. They ! 
then in th un 1 $ 
quick as proverbial “g Bi m 
of hacot ind dyed with permanganate will fool t! 
wall-eved pike. If used t trolling, it is well t 
s the head of the “eel.” ; 
The is also shown a “wet” fly whi effectin 
“killer” f trout when the water is slig red. This 
is especially effective in streams tr bytary the Miss« i 
River W * the water is discolored hich, t trout are 
on the lookout for little ringed worms commonly « Her “rock 
bl aie hackle can easily be remodelel to give a 1a! 
n of these worms. TI! lrawing expla 
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Psychologist Uses Radio To 
Check Hams’ Personalities 


(AN judge a man’s pers lity from hearing his 1 
4 ’ wedi rl . e eing test 


Dr. E. Lowell Kelly, of Connectic 














mitt his stu 
State College. 

Fifty other amateur radio fans will take 1 exper 
men Each of them will be ted 6 different nality 
traits by personal acquaintances and also by thos KNOW 
him only by radio. ymparison of the two reveal 
to what extent a man’s personality “gets s gh th 
mediu f the microphone 

Int ence sociability, popularity initiative, courtesy, 

erativeness. culture, honesty and dispositior these are 
mong the traits to be evaluated on Dr. Kelly's 36-point scale. 
If the experiment demonstrates that radio does reveal the 
personality, an mong h experiment will be undertaken with those 
mateurs who use only code. 
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RESULTS ARE AMAZING 


Now if you have a broken chair—loose caster—crack or 
nick in woodwork, floor, plaster or tile—loose drawer pull 
—do a quick, expert job of repairing with wood in 
cans — PLASTIC WOOD — that 
handles like soft putty and hard- 
ens into wood. Paint, hardware 
and 10¢ stores sell 
PLASTIC WOOD in 
10¢ and 25¢ tubes and 
35¢ cans, Try it today. 
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auto trailers, canees, iceboats, cruisers, 
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Write today for ALLIED's big Spring Catalog—just off the press! 

Wag es pack ythir NEW in Radice sensatic 
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PATENTS © 
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tent problems. Send 
PERSONAL SERVICE as “seal ‘ee sdliaaibin 
ing, or sketch and description of your invention, and $5.00. 
1 will make search and report promptly as to its patent 
ability and send you a copy of my 72-page booklet. Or, if 
you prefer to read my booklet first, write today for FREE 


copy. Registered Patent Attorney. 


L. F. Randolph, 761 Victor Building, Washington, D. C. 
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Only Boats With 
Full Length Spray Rails 


Keep passengers perfectly 
dry—even at high speeds. 
Catalog also shows today's 
five most popular models 
of sailboats. Two big facto- 
ries. Prompt shipment. 

P CATALOG FREE nina of 
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Men Behind The Stop Watch 


[Continued from page 60] 
gasoline tank was filled, locked, and the key 
handed to the A. A. A. observer. The car then 
rolled out of the garage to begin its leisurely 
drive from New York to San Francisco. Anxious 


to test the gasoline consumption at ordinary 
driving speeds, the pilot was in no hurry. Forty- 
five miles an hour was top speed. Fifty-one 
stops were made along the route to eat, sleep, 


refuel, or take pictures. At each refueling, the 
observer unlocked the tank, relocked it, and re- 
turned the key tc his pocket. The whole trip con- 
sumed about 81'» hours’ running time, although 
102 hours were actually spent en route. A 
men, computing from their records, found t 
its 3114-mile run the car had averaged 21.421 
miles to the gallon, consuming slightly more than 
145 gallons of gasoline. 

Still carrying A. A. A. observers, the car then 
turned its nose toward Muroc Lake—a natural 
race-course laid out upon a barren plain, miles 
in extent, smocth and bare as a billiard 
At 9:27 in the morning, with the thermometer 
standing at 118 degrees and no wind stirring, 
A. A. A. timers started their electrical timing 
system as the car rolled across the starting line. 
Gulotta and Hartz, well-known racing drivers, 
alternated during the gruelling 28-hour stretch. 

Not a breeze drifted across the great tawny 
Mohave desert. Torrid waves of heat radiated 
into aching eyes and on blistering skins. Through 
the night, with torches marking the boundaries 
of the course. the car roared on, and on into the 
day. Finally a timer stepped to the edge of the 
course and raised a chalked sign above his head, 
notifying the driver to come in. As the car passed 
over the finish tape, A. A. A. officials took slide- 
rules and computed that a brand-new series of 
records had been established. Thirty-two old 
records had been shattered, many by as much as 
10 miles and hour. The sedan averaged 80.88 
miles per for the first ten miles, 74.74 over the 
entire 2.000 miles. 

Practically all the important speed records of 
the present have been made with A. A. A. men 
computing the figures. Use of electrical timing 
mechanisms have made their computations 
sufficiently accurate to be used as standards of 
motorcar performance. Even the betting fraternity 
respects the races held under A. A. A. 
vision, for they know that decisions will be fair 
and impartial. 
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‘[Contin: vued from page 97] 
fo heush to 4 neide narrow or cramped space or 
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NOTICE 


Changes in the make-up and title of this 
magazine, designed to make your favorite 
publication better than ever before, will be- 
come effective with our next issue. Be sure 
and reserve your copy now. Our new name 
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will be—“MecHanix ILLUSTRATED 
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MACHINISTS’ 
Home-Study 
Course 


helps men get ahead 
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the pra il facts mn erm tf hit up-to-dat 
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“Library of Modern 
Machine Shop Practice 


5 volumes—2000 pages—1600 illustrations 
A combined home-study course and reference library 
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It 1 tt ! \ 4 » work. 
It th latl i ma und their 
oper atic ! i ! ar ol n 
amd | ! puncl 1 a \ ete, 
Paint mpl i kind » to the 
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No money down—special price—easy payments 


FREE EXAMINATION COUPON 


McGRAW-HILL BOOK CO., Inc., 330 W. 42nd St, NEW YORK, N. Y. f 





Send me for 10 days’ { examination the I ur f MODERN 
MACHINE SHOP PRACTICE. [If  satist wy I send $ 0 
in 10 lay ind & t y t the ” : , » = oo . 
paid. If t wanted, I lt return the pontnanid To i 
sure prompt sl ent write plainly and ¢ s 
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PAYS BiG! 


An opportunity to earn 
up to $2 to $3 an hour in 
your own cash business. 
Start in spare time at 
home. No experience 
required. You can do 
expert work...easily, 
quickly, without eye- 
strain, with a 
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filed 765 saw und ha € ed $850.00 in 
cary vor tue direct! to 1 sa filir contacts says 
Lou k, O still operating my TF Filer 
after 5 better than ev is year,’ J 
Veit Pa, 
he Foley files ALL kinds of hand saws, band sa und cross- 
cut circular saws BETTER than expert hand filir ery tooth 
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tly unife 
FREE PLAN shows you how to start—no cat 
Md coupon now—no obligation, no salesmen will call 
—_— an eee ee ee ee ee eee ee 
FOLEY MANUFACTURING CO. 
506-8 Foley Bldg., 11 Main St., N. E., Minneapolis, Minn. 
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Monastery 
Secrets 


THE FORBIDDEN 
KNOWLEDGE OF TIBET 


What strange secrets of nature are 
locked within the mountain fast- 
ness of Tibet? What control over 
the forces of the Universe do these 
cloistered sages exercise? For cen- 
turies the world has sought to know 
the source of their power—to learn 
their mastery of life, and their faculty 
for overcoming problems with which 
the masses of mankind still 
struggle. Have they sel- 
fishly deprived humanity 
of these rare teachings? 


WRITE FOR THIS 
FREE BOOK 


Like the streams that 
trickle from the Him- 
alayan heights to the 
plateaus below, the 
greattruths of these 
brotherhoods have 
descended through the 
ages. One of the preserv- 
ers of this wisdom of the 
sages is the Rosicrucian 
Brotherhood (not a re- 
ligious organization). They 
invite you to write today for 
their FREE Sealed Book, 
with its amazing revela- 
tions about these mys- 
teries of life. Address: 4 
Scribe C.N.V 


The ROSICRUCIANS 
AMORC 
SanJose,Calif. 
U.S.A. 
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Make Color- ‘glazed Concrete Products 



















perfected low cost ethod No molds ywer or 
tools You “build” your own oquipment from 
plans we furnish. xperience not necessary to 
make olor-ga: ed ne ret fen pottery, statuary 
castin iftw »—to earn rm Mev. 





colorpla 
No obli- 


MEN—-Send 0c TODAY for bookle 
details of this money making business. 
gation. 
NATIONAL POTTERIES COMPANY 
Room 8, 13 W. 26th St. 
Minneapolis, Minn. 








the major tool of science, is a 

fascinating and educational home 

hobby for thousands. You, too, 
can explore the mysteries of the un- 
seen world, through the magic of the 
microscope. Bausch & Lomb precision 
amateur microscope Model R (left), 75 
to 300 power; with 455-page 
book, $21. Other models, $14.50 up. : 


SEND FOR FREE BOOKLET = § 
(right). Bausch & Lomb Optical Co., 
243 Bausch Sc., Rochester, N. Y. 


BAUSCH & LOMB 
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Cut Sections For Microscope 


[Continued from page 86] 
if it does not work freely, lap it to fit with valve- 
grinding compound. 

A radio dial of suitable size and marked into 
100 divisions can be purchased cheaply; or it 
can be turned on a lathe. Dividing the circum- 
ference into 100 divisions is not difficult. Lay 
it out on paper first, quartering a circle with two 
diameters at right angles to each other. 
pair of dividers, and by trial and error divide 
each quarter into five divisions, then each of 
these in turn into five. Stick a pin into the center 
of the drawn circle, lay a steel rule against this 
pin and draw lines from each of the 100 marks 
in to the center. 

Now affix the paper circle to the wooden dial 
temporarily with rubber cement and mark the 
divisions on the wood with a very sharp pencil. 
Remove the paper and give the dial two coats 
of shellac. The dial is now mounted on the end 
of the screw-rod, using care to get it just at a 
right that it will not wobble when 
turned. 

To the other 
tened a metal or plate glass piece drilled to fit 
tightly around the brass tube, which is then cut 
and filed to be precisely flush with the plate’s 
surface. Glass is best for smoothness and flat- 
ness and may be drilled by another length of the 
same brass tubing used in making the microtome 
well. A very thin film of Plasticene modeling 
clay may be employed to hold the plate to the 
wood; this permits some adjustment should trial 
cuts prove that the plate is not at an exact right 
angle to the tube, which it must be. Various 
cements may also serve. 

It can now be seen that when a specimen is 
placed in the tube and the dial turned so as to 
bring it to the surface ready for sectioning, a turn 
of one division on the dial will push the specimen 
upward by 1/100th of the thread of the screw- 
rod. If this is the usual 44x20 bolt, the move- 
ment will be 1/100th of 1/20th of an inch, which 
is 0.0005 inch; if finer threads have been used, 
then it will be 1/100th of however many threads 
there may be to the inch. On the model pho- 
tographed it was perfectly possible to estimate 12 
of a division, thus reducing the movement, and 
hence the thickness of sections cut by this in- 
strument to 1/200th of the thread. By such 
means one can tell fairly accurately the thick- 
ness of his sections. 

During the cutting process, this well micro- 
tome may be held in the left hand and the razor 
manipulated with the right, as described for free- 
hand sectioning. It will be better, however, to 
place the block on a table, hold it steady with 
the left hand and cut with the right hand in the 
fashion of chopping, using a sliding stroke, from 
toe to heel of razor and taking care to keep the 
blade pressed against the cutting plate. 

The measurement of extremely small dimen- 


Use a 


angle so 
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sions, as seen under the microscope, constitutes 
the science of micrometry, and the unit of meas- 
urement is the micron (plural, micra), abbre- 
viated by using the Greek letter mu (equivalent 
to our m). This is one-thousandth of a milli- 
(0.001 mm) which in turn is one-thou- 
sandth of a meter. A meter is 39.37 inches, hence 
a millimeter is 0.039 inch and a 
0.000039 inch, a very minute measurement in- 
Routine machine microtome 


meter 
micron is 


deed! sections, in 
schools and hospital laboratories are 
cut at 10 micra; those to show detailed parts of 
cells, at six, five or even less. It is perfectly pos- 
ible, with the best equipment and a certain 
amount of skill that comes with practice. to cut 
sections as thin as a single micron. 

Hand microtome sections may be cut as thin as 
10 mu but more often are thicker and free-hand 
sections are almost always considerably thicker 
This does not mean that they are inferior to ma- 
for it is not always desirable to have 
sections as thin as 10 mu; it all depends on the 
material being sectioned and the purpose for 
which the sections will be studied. For the gen- 
eral anatomy of plant buds, stems, roots and 
many other items, sections of 25 mu may surpass 


customarily 


chine cuts, 


thinner ones in explaining relationship of parts | 


and the structure of the object as a whole. 

If the hand microtome is used, the material 
must be held firmly in the well and against the 
bottom plate, so that turns of the dial will push 
it upward for successive cuts. Large objects are 
trimmed down to fit in the well and then they, 
as well as all smaller materials, are surrounded 
and supported with certain packing material, in- 
cluding strips of wood pith, raw carrot or turnip, 
or hardened beef liver. Strips of beef liver 
measuring something like two inches in length 
by one-half to three-fourths of an inch each in 
breadth and thickness are placed in alcohol for 
24 hours, then transferred to fresh alcohol and 
kept until needed; this renders the liver suitable 
as to hardness. 

Place any of these fillers in the well, surround- 
ing the object and reinforcing it, and reaching 
to the bottom of the well, leaving no waste 
spaces. The filler is cut along with the object 
but separates readily when the whole section is 
floated in water. For very small objects—and 
many technicians prefer the method for all ob- 
jects—imbedding is necessary. Use a mixture o! 
three parts of melted paraffin, any of the com- 
mercial brands used for sealing jelly glasses, to 
one of vaseline, thoroughly stirred together while 
heated just enough to keep the paraffin melted. 
Do not “cook” the mixture; the warming is best 
done on a slide dryer or over a2 radiator, an elec- 
tric bulb inside a ventilated tin can, or other 
source of mild heat. 

To imbed a tree bud, for example, warm the 
microtome first then fill the well with the melted 
imbedding mixture; blot the bud or dry it on a 
cloth should it be wet, and when the paraffin has 


[Continued on page 141] 
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Hand Saw Features Two 


Sets of Teeth 





Designed for use as either a cross-cut 
or rip saw, a new hand saw produced 
by an Indianapolis, Ind., manufacturer 
has teeth that are somewhat larger than 
the usual variety and arranged in sets 
of three. Two of the teeth in each 
set are slicers, or cutting teeth, and the 
third is called a planer. The slicer 
teeth make the cut and the planer 
cleans it out and levels, preventing 
binding of the blade at any time. A 
suitable gauge (shown in use above) 
is provided with each saw so that any- 
one can file the teeth accurately with- 
out difficulty. 
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dreds plans for making money locally 
or by mail. Gilbert Supply, 1107-M 
Broadway, New York. 
YOU'LL Like Resilvering Mirrors, 
Autoparts, Reflectors, Making Chipped 
Glass Signs Write Sprinkle, Plater, 
845, Marion, Indiana 
MERCHANTS attention. Proven sales 
ideas that bring real business. Send 
$1.00 for three. W. SS. Finigan, 
Oneonta, N.Y: 
PLANT Chemi culture. Instructions, 
10 formulas, $1. Dawson and Dorn, 
4615 W. Washington Bilvd., Los 
Angeles. 
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SE L I, by M: ail! Books, Novelties! Bar. 
I P 


un i] Ir 
H. Eifco, 438 North Wells, Thtenae. 
EARN cash income, 








copying and dupli- 





cating simple cartoons for advertisers. 
3-N_ Service, Argyle, Wisconsin. 
HOW and where t btain capital 
fully explained, free particulars, Star 
Service, Wapakoneta, Ohi 




















WANTED—Columbus ball vend 

ing machines Postal Box Sa 
oT xas 

OPPORTUNITIES. Men, women. 

Literature. Silvester & Co., MM, Old 

Bridge, N. J 


NEW su l f 1 
plans. Century, 1261-M Broadway, 
N. ¥ 

CAMERAS & & PHOTO SUPPLIES 














CAMERAS and supplies. Fr illus 

rated catal listing everyth phot 
still and movie films, 
t 1 s Hur 
1 All 





ok! camera 


Write now for 








your tree ¢ } ir newest money 
saving bargain book—just 
edition. Hurry! Centra 
(Photographic Headquar 
1899), 230 South Wabas! 
Chicago, 

ldvertisements Please Ment M A 


Shaper Features 
Tilting Table 





Featuring a tilting table which is raised 
or lowered on an accurately ground 
column, a new shaping machine makes 
it possible to cut bevels and intricate 
moulding with standard shaper knives. 
Manufactured by a Wisconsin firm, 
the shaper can be had as a bench or 
floor type. 
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1 to make photographs for magazines, 
newspapers, advertisers. Tremendous 
lemand Earn good money wherey 
you live. Free book. Universal Phot« 
raphers, Dept. A, 10 West 33rd St., 
New York. 
used cameras, lenses. Send 
isal or describe fully. Miller 
i rvice, Avoca, New York. 
DU “PONT Superior Panchromatic, 35 
mm; ft. roll, $1. Optical Labora 
tories, "‘Lesdione nt, N. Y 

CHARTERS 
DELAWARE Charters: Comy lete i in- 
eorporating and organizi 
: mitted forms. Chas. , 

ton, Delaware. 

CHEMISTRY 
EXPERIMENTERS—Join America 
Amateur Science Lea , West Cl er, 
I nsvyl\ 1a P rs sent tree 
CHEMISTRY Mineral Mik 

s sinoculars ( ] Free 
leek 15K, I ton, Il s 

CORRESPONDENCE COURSES 
500,000 USED Technical at d business 
books. Sold, rented, exchanged. All 
subjects. Satisfaction guaranteed. Cash 
1 1 for used books. Ce aia details 
and _ illustrated bi argain catalog free. 
Send name. Jelson Co., 3229 Man- 
hattan Bldg., Chicago 

DETECTIVES 
DETECTIVES. Make Secret In- 
vestigations. Experience unnecessary. 
Detective Particulars Free. Write, 


George 2640-V 


mW 


Wagener, Broadway, 


lern Mecl t 137 

























































































- ° ENGINES, MOTORS, ETC. 
Refrigerator Light a i ecepngga ee Metal Camera Mask ls 
VI ; ly 5 motors, single 
1 three phase Price $1.00. Motor A 
Operates on Battery 6 ee ee ee Cuts Picture Cost 
Mc z 
EXTERMINATING 
COCKROACH, Bedbuge Exterminat 
1a llon, which regularly sells 
for ) Formula 25 Irom Moore, 
( mist. Wat rhe . low 
FARMS 
AC RES. Ne ar White "Ri ver, un 
roved; poultry land. — $5 down, 
hly Free list ‘lit iture. 
I rd, 224 Grossman BI A kK unsas 
City. Kansas 
FEMALE HELP WANTED 
VEAR fir hose I send without cost 
with tht while taking orders for . Shi 
amazing new hosiery. Replacement Designed for use with 3A Kodaks, vel 
1aranteed against holes, snags, nd Series I], a newly developed “twin- mo 
ns. Rush name and hose size. Wil exposure’’ camera back enables owners whi 
Des 4-E, Greenfield, Ohio of such cameras to cut their picture- bea 
taking costs almost in half. The new con 
FOR INVENTORS back enables eleven pictures of a an 
Designed for refrigerators operated by PATENT Y Idea Write imme- 2'2x3'%4-inch size to be taken on a and 
gas or using natural ice, this small tely for two fr boc tent roll of regular six-exposure film of _ 
battery-operated light unit can be in- Pr t “Wh w to | the size used in the 3A. The back can MIC 
stalled in a few minutes. The unit is Sell an Invention.” Fully explain be installed at any good camera shop cura’ 
held against the ice box ceiling by two many interesting points to inventors in a very short time. 
suction cups and the small spring, ex- 1 illustrate ta mechanical I 
tending forward and down from the principle Wit ks we al send GARDENING , str 
front to contact the inside of the door, e of Invention” form. Prompt + ; fart 
acts as a trigger to snap the light on or " t nable fees, thirty-nine *ROW flowers at d vegetahies with 
off as the door is opened or closed. * experience Ay 1 risk of dela soil Amazing results ! ited "1 — 
\ " Viet I Evans & = wll suitable contarne ble FRE 
— - - angen Desistered Patent Attorneys. 42-E ° | Fo l ind instruct 1 $1 Ay 
BE A DETECTIVE. Make secret in- ; Rrildie \ Lt maar D — NU "SOTLS. 42A Sun Buildis Ja Soft 
vestigations Excellent opportunity. - : eee, Se. Ns Note, Mickinen T 
I particul Rayn Stultz, | INVENTOR’S Universal Educator; — = — —— 
rT Elkhart. Indiana eontaine 906 msccbanical mecemente: $6 HYPNOTISM Complete Method yh 
- tient ¢ ns: instruction on pro Cour Western Institute I “ars 
EDUCATIONAL & INSTRUCTION sine sul deli eae ae ae ee | tiem, MM._2984 North Ridg c 222 1 
ME N Wanted—Learn Tool & Die ttor et Suggests new ideas. i 
i Automatic Screw Mach. Price $1 st “oe F Address » mm 
Machinist Trade. Big Demand. Actual | Albert. E. Dieterich, 511R Colorado a STE 
Experience. E Supervision. Write ! _ Ww ton. D. C PE NDING Patents can be mad mat 
for Free Allied Screw : , ee ey ena e than issued patents. P ex 
M Co., school Div., 603-9 FREE _Book * 2 E a “ee : Aen Government f Ex . 
Lake St., Chicag ea s nae * oe ae oy ! let free. American Patents ¢ * 
ng facts 1 er ting metho . . rt 
WANTED Immediately, Men-Women, | that may save costly mistakes and lead | tion. Devt. 5-E. Washington, D. ( Se 
18-50, qualify for Government Posi- | to profitable sale of your patented, un- | INVENTIONS—Patented, Unpaten - 
t - Commence 105-$14 mt th. patented vention. For Free copy Boul outright, royalty Write Ar WA) 
( educat suff nt. Valuable write: Invention Reporter, E-11236 So. | lat P wer Company, 1 North La $ -— 
i Write, Instr n I field, Chicagc St., Chicag ro, Illinois. aie 
S 4, St. Louis, M = : = —— - —<—<—<$_— . fit 
- NVENTORS: Send for my free 72 INVENTORS Write for fre Shoe 
PRACTICAI _ Arithmetic, Alxe . book Conscientious, prompt per- Pointers on Promoting Inventions Falls. 
‘ met Slide Rul or shop l ¢ ( on all patent matters. National Service Bureau, Dept. M, 3 om 
Sir 1 Short Cuts. Comple i R tere Patent Attorney, L. F. | Louis. M wn. 
Course $1.00. Slide Rule Free. Mathe- | | ent. 34 st 1 M. 
ccutihen Wiehe. tas S540. Dates. ii i. 2 » Dept. 1, Washington, INVENTIONS WANTED . 3 
. : sin 
WE SUCCESSFULLY sell inventions, | 5MAL1. eae - REN 
UNCLE SA) 19 lobs $105 uneateed W) - actur help you sell ! 
¢ ! I t ] ist p tions oat ¢ \ 3 ‘ <o io? for free irct S i, 
. ‘ ec Write Fra sale Chartered Institute f matt 1 Hull, 825 iclid_ Avenue, ¢ . Ct 
Institut Dept R Rochester, entors. Dent BR. Washinetor D.C. Ohic a a 
FORMULAS. PLANS. ETC INVENTIONS quickly con 
ELECTRIC FENCING , s. -___ | Unpatented protection nt boo 
MAKE Elect ANALYSIS. Research, Newest guar- | Pacific Inventors Agency, Post, 
aye Fencer By wd T coil, nteed formulas. Biggest catalog free. | 5a? Fr Calif : ] | 
‘ a Saaulete thean » B s. lea Gibson Labora [INVENTIONS Commercial Pat 
; ATi 14 Lelav Bldg Mins t . Chemists, CE-1142 Sunnyside, nted or u tented. Wri Adam s] 
a Ses ( alg : Fisher ( 4 2g? Enright. Se I ' y | Page | 
SUCCEED With Your Products. Make } &.. C 
ELECTRIC PENCIL S Them. - Hetena ey | sagt omg __ INVENTORS Mint 
Tt De ~ -. a - Accurate analvses. Catalog free. A for Unpate I . 
fF LECTRO-SCRIBE: Electric Penci lv Co.. Washington. D. C. ns or ideas. Stamp f 80 mot 
Writes—-Engraves all Metals. $1.00 = Toegag = Mr. Ball, 9441-F Pleasant 
postpaid Details Free Reyer Mig ANY formula 25c. Two hundred as- cet ‘ é Shinps 
Co 4515-Y Cottage Grov Chicago rted one dollar. Guaranteed. Walter, a — - - Qhio. 
——— BR - Bridecsect. Coan. GET Your Own Patents. Legal blanks, 
SERVICE ° = ae 5 oo f structions $ Suddit Sons Wap 
PROVEN Money-making Formulas. | , meee Se | si = $1. ¢ ° MARI 
EMPLOYMENT Guidance. Booklet. | Free Literature. Broukins, Box 82, — cotta Stamy 
ful Job Hunting Se coin Stoneham. Mas MACHINERY, TOOLS & SUPPLIES Gidec 
Counsellors, Box 1283B, MI? ag Rey egy fag _ — ar BURT 
~ Wisconsi FORMULAS—Latest_ Money Makers. | OTOR Speed Reducer ratio 144 to | BURT 
~~ a Literatu e free D-Belfort. 4042 N. rating up to 4 h. p. with frictis > clutch coklet 
JOB-HU NTE RS!—Hit-miss methods | Keeler, Chicago, - for overload protection—$3.95. Send Bide. 
t le Ss iluable check-list wavs to : OR af LAS—AIl kinds. Guaranteed for free catalog: Compre essors, Paint AUTH 
get job y le Employment Aids, Box “atale Free. Kemico, 67, Parkridge. | Spravers National Electric Tool C ect, 5 
Peekskill, N. \ ( iil nois. 560 Washington, Chicago. Want 
138 Accept No Substitutes! Always Insist on the Advertised Brand! 

















Auto Vanity Mirror Has 
Built-In Light 





Shaped to fit the hand, 
veloped vanity mirror for feminine 
motorists features a built-in lamp 
which floods the user’s face with a 
beam of soft light. The lamp is 
connected by an extension cord to 
an electrical outlet on the auto 
and is controlled by a tiny switch. 


a newly de- 





ostpaid. Ac 
unin andths, 
instructions Also one 


MICROMETER: $1.50 
curate measurements by 
( inch with 
in with adjustable anvil, $2.65 
postpaid W-Box 3432 Merchandise 
Chicagc 


MAGIC TRICKS & NOVELTIES 

















Magic Catal 500 Tricks. 
M fy friends. Write today! 
Douglas, Station A-3, Dallas, 
"PPLY every noted magician, 
i ofessior al catalog 25c. Holden, 
Nabe 4>; St.. New Yorl 
MALE = WANTED 
STE AD We Good Pay—Reliable 
n wanted t “ell on farmers. No 
c pital required. Pleasa 
1 ry night. oe up te 
WwW, nderful new oposition, 





rs Free Write MeN: s Co., 
Dert. 136. Freeport li 
W ANTE D 


shoe com 








MALE & FEMALE HELP WANTED 


M. M “ARNE D $267, three weeks, 
sing sh ms in cellar! Exce 
nal, but ur cellar, shed perhaps 
tabl We buy crops Book free. 

United, 3848 Lincoln Ave Dept. 89 

Ds 





MIDGET AUTOMOBILES 
BUILD i Midget Mi Nes r Racer. Com- 
plete plat or e ting uthen- 
> new 



















MARK your Tools with a Sted Hand 
St amp. Any Three Initials 75 Cents. 
Gide n A. Pike, North Attleboro, Mass. 
BURIED TREASURE, Minerals, free 


hooklet, photographs. 
Bide., Hollywor 
~~ THENTI¢ 

; ¢ Paran 
\tlanta, M 


Fisher, Palmer 





Hirsch, 


| 
| 


I») 


| working 
€ x1 erience ; 


MODEL ENGINES 


LOCOMOTIVE Electric, Steam, 














Gas Engines. C gs, sup i. 25c. 
Latest Catalogue, usual fund. 
EMCO., 2417 North Ashland, Chlenee. 
MODEL RAILROADING 
MODEL R ailro ad Supplies “O” 
Gauge (4 scale 1 vetween rails) 
Freight Car Body Kits $1.00, Illus 
t ted Catalog 10c. hg = Co., 


a 
leights. ~ 


Ne rs 
MODELS & MODEL. "surecics 


| YOU R Ideas “developed | into practical 
model. 30 years successful 
housands satisfied custom- 

idential service guaranteed. 
Bank references. Send 3c postage for 
2 page book ‘“‘Making Inventions Pay 


s. 











Cr escent Tool Company, Dept. T. Cin- 
cinnati, Ohio. co 
ENGINE Catalog 20c. Particulars free. 





Evravmesco, 28 N. Clinton, Chicago. 


MONEY MAKING OPPORTUNITIES 
“SPARETIME Roads To 
lreds new 
ities, 10¢ 
penter, O% ik Park, Mlir i 
HOME WORK Opportunities Magazine 

0c. Sample—5c. Schumacher, 3503 
Chicago. 


SEMIYE ARLY forty pages 
Home Industries. (D89) Benson 


MOTION PICTURE & SOUND 
EQUIPMENT 








Riches,”” ex- 
easy moneymaking 
Lewis Co., 828 


Illinois. 





ains hu 
portur 








10c. 6x9, 


Nelo 








LEARN Motion Picture Theatre Busi 
ess. Home-Study Training Mana 
ment Advertising, Projection. Free 
Catak Give Age. Theatre Institute, 

$5 Washinetor Elmira. N. ¥ 
MOTORCYCLES & SUPPLIES 
RECONDITIONED Mo ycles. New 
used parts for all makes. Authorized 
Harley-Davidson D r. Whitman 
Motorcycle & Supply Co. 405.9 South- 








est Blvd.. ._ Ki ansas City, Mo 
SEND 10c for 1936 Handbook of Ih 

rmation listing new and used parts, 

r Indian, Harley. Excelsior, Het 
son; accessories, tires, batteries. Indian, 

East Grand, Des Moines, low: 

SEND 15c for illustrated used Mot 
cycle catalog. Ba is. Largest stock 
genuine Indian parts and _ motorcycles 
Indian Motorcycle Sales, Kansas City, 
Mi 





OFFICE EQUIPMENT _ 
TYPEWRITERS. multigrap hs,ad 
achines, ac _ ctaphones, d 
tors. sealers. oe Save half 
te Pruitt. 5 P, uitt Blde.. Chi 





ing m 





wr 





OLD MONEY WANTED 
COMMEMORATIVE HU 
I t 


Lincol Stone 

















Texas, Cleveland, Kentuch 
Long Island. $1.50 each. Illustrated 
Catalogue No. 14, 25c. Norman Shultz, 
Salt_Lake. th 

OUTBOARD MOTORS 
ELECTRIC outboard from ol 1: rut 
hile generator Over ates with car bat 
tery Smooth tick. E t I 





nlar ~ Le “ta Manufa ng, 
Lelavy Building, Minneapolis. Mim 





PATENT ATTORN EYS 














PATE NT Yor I. Write imme 
itely for om free ” books, “Patent 
Protection” and “When and How t 
Sell Invention.” Fully explain 
1a interesting points to inventors 
1 illustrate importan 
principles With hool 
Evidence of Invention 
service, reasonable fees, thirty-nine 
rs’ experience i lelay 
Address Victor Co. 
Reg ristered Patent t Vic 
Buildir Washin 
1 ¢ f “ < | } < f Ve V 


Scale Shows Postage 
Needed for Package 





A newly developed parcel post scale 
(above) can be used to weigh any 
package up to 70 pounds in weight. 
In addition, the scale has a calibrated 
aluminum chart fitted into it in such a 
manner that as the weight of the pack: 
age is recorded, the correct figures for 
postage required to mail the package 
to various zones is shown. 


bo heavy an 
made o1 t 
Patent Office 


PATENTS —Before toc 
lay of time or money is 
invention, a search of the 





re _— by made to determine as 
nearly as ssible whether or not the 
same + has been patented before 
The cost of this search is small, while 
the value of the facts it uncovers 
often considerable. We offer inventors 
d manufacturers a thorough, prom)t, 

confidential search service—plus_ e> 
perience | ct unsel am assistance m 
every phase of Patent and Trade-Mark 
practice Write for our new free ho« 
containing valuable information relat 
t patent procedure. Clarence A. 
O'Brien and Ilyman Berman, R« 
tered Patent ag ay 28-Y <Ad 
B Washingt a € 

I NV ENTOR’S Gaidebox k”’ containing 
‘ mechanical movements and advice 








t patenting, selling inventions, al-o 
“Record of Invention”, Free. Frank A. 
lLedermann, Patent Attorney-Engineer, 

+ Nassau Street, New York. 
FINER Finishing. Rolls s develoy ed 
printed, with O Colered enlargement, 
or two professic H enlargements. All 
for 25c (coin) G i vat Ih 





Known, Moentone Superior Quality. 








Moen Ph to Service. La Crosse Wis 
UNPATENTED Ideas can be sold. ! 
tell you how and 1 ou make the le 
Partic manufac s 
1 wz . sent free « re 
quest. or Holmes, 
I 1ington, D. C 
AVI practical 1 
n fe or unpatented ? 
lf ed_ Institute 
Ame Dept. 5-A, W 
"ATENTS. Booklet free. Highest 
“es Rest ults. Reasonable 
fees Ww itson E. “Coleman. Victor Buil 
ing. Washington, D. C. 





PATENTS 
INVENTIONS Commercialized. Pat 


( ed or unpatented. Write Adam 











Fisher Co.. 582 Enright, St. Louis, M« 
PERSONAL 
STUTTERING and Stammering cor- 
rected at home. Booklet free. Paul J. 

Wolfe, Box 52, Pittsburgh, Penna. 
STAMME RING. Stuttering, for relicf 
write E. H irhox, 109 Penna. Ave., 
Binghamton, N. Y. 

rn Meche 13! 














RADIO & TELEGRAPHY 
RADIO BUILDERS’ MANLAL—A 


ulding plans id 


Thermometer Boasts 
Dial-Type Scale a ee Se 


n € 
* auto radio is incl 








rystal s 


to a 
ided. 


| powerful 6-tul 
| Pri 0 cents—order directly from 
M rn Mechanix Publishing Co., 





I tt Bldg., Greenwich, Conn. 


RADIO Engineering, broadcasting, 
tor ar a 




















i 1 police radio, Servicing, 
M ‘ nd Morse Telegraphy taught 
t hl All expenses low. ~atalog 
Dodge's Institute, King St., Val- 
It 
RADIOS 
PLANS 1) ( tal Sets 
SW } | vith “Radic 
La itories, 
K I 4 Oak 1, Calif 
SHORT Wave ( Ss Illus 
+ te«< ‘ < I if 49 i] N. 
| th. P del 
RAZOR BLADES 
l FINEST Quality, blue steel razor 
es Single edge $1.25. double 
Ashton Mdse. Mart, 63 
B 1, Lawr Mass 
SALESMEN WANTED 
I \M f R Routes of 
: Sales way up this yea 
A new type of laboratory thermometer, | stle should start earning 
provided with a dial-and-pointer scale : ek 1 increase rapidl W rite 
encased in stainless steel and mounted | ; Rawleigh’s, Dept. E-S-MOM, 
atop an eight-inch stainless steel stem, Fy t. I 
has been developed by a well known eee tae sepa aap 
manufacturer in Newark, N. J. The IG ims $ selling stores cellulon 
unit is said to be the first dial-type tickets, metal shelf moult 
thermometer with an all-metal tem- | '"' covers, § s, chrom hange . 
perature element sufficiently accurate rs r. Pricing Press, 124 WI 
for scientific use, accuracy of ' of > New York 
1% over the entire scale being guar- FUT L aneral oe til agra M a 


anteed by the manufacturer. 














market. 
B ssions Ac Dept. 
PHOTO DEVELOPING B-1 ; N. Oakle ( . Illinots. 
/EVELOP t ATLAS W Sign letters. Large 
: 7% Save cy I o > Pe I Beautiful Free 
lete utht, plus postage, sent Ss \t Ss 141-G Halste 
C.0.D Ine es electric 1 lamp, | ( g 
printing frame, photo pape Leousic 
: ¢ ipment One of hundreds of SPECTROSCOPES 
nazing ba . BOK, . *, seen, SOLAR Spectr scone $1. Chemical and 


e spectroscope $2 ) Spectrometer 55>. 
Calitorni 


230 So. 





entral Camera Co., 
pt. 1 Chicage 


LLS DEVELOPED 
| } 





g phell, 


TELESCOPES, MICROSCOPES, ETC. 


Sons, ( 
























oO! coin. | 
wo 5x7 Double Weight Professional | :XPERIMENTERS—Assortment 18 
I irgements, 5 sl Ss print 4 t ted lenses. Suitable telescopes, 
Photo Service, LaCrosse. Wis scopes, etc. $1.00 postpaid. Optical 
\MAZINGLY Beautiful, Roll De Works. Milt Pa 
eloped, 8 Natural Color Prints, 25c. >| FSCOPFS "rose ; : 
Reprints, avert Chtee Wate, | TESS Se, Meceeegen, Tvoee- 
1-39. Tanesville = rs; 1938 bargain catalog free. Brown 
- le. W pe Company, 5 West 27th Street, 
SENSATIONAL Offer Five 5x7 e1 New York. 
] ements 25c. Cardinal Photo, Sum i = 
tN. J TELESCOPES, Microscopes, Binocu 
lars Lowest Prices. Free Catalog. 
P PRINTING, GUMMED LABELS The Hobl Man, lefferson, Lowa 
PRINT your own cards, stati TELESCOPES, icroscopes, Binocu- 
re irs, vertising Save money. lars, Mine r. emistry. Catalog 
Easy rules f Print for others, | free Teek iston, Illinois. 





fits Tun utfit. $9.00: job 











resses. $11 Re ag Kelsey BUILD Reflecting telescopes: catalog 
P ses. B-57. Meriden. Con: ‘ free Instructions 1% Optical Lab« 
x tories, Larchmont, N. Y. 
LETTERHEADS 1 1125 - 
; ae BUILD ast il telescope Lens 
West R P " vith mit 1 instructi $1.98 
( s. Koch, DeB , Col 
Letterheads ind 500 Envelopes, | a - $$$ - 
cash. Barry. Babylon, New York. | FREE Instructions. Build Powerful 
oo . rel me Low Cost. Atems Box 
1x2 GUMMED Labels, 4 lines, 13M. Flushing, N. Y 
Paramount Press, Atlanta, Mo. | 
VENTRILOQUISM 
PROPELLERS a? ae “* Stag tay 
——— — LEARN Ventriloquism by 
Airpl > tan 





PROPELI 
Price Cc 


ERS Sled ne, Lowest stamp brings parti 
tal 10¢ Woodcraft Pro- | W. Smith, 125 North Jeff 
, Wichita, Kans Ss +, Peor Ill 


Hillside Station 


140 ‘ ‘ titutes!? Alzavs Insist 








Portable Photographic 
Machine Operates in 
Ordinary Light 


| 
i 


A newly developed portable photo- 
copying machine with a fixed focus 
makes facsimile copies, similar to pho- 
tostats, of letters and records and can 
be operated in ordinary office light. 








VIOLET RAY LAMP 











ULTRA Violet-Infra Red. Dual Ray 
Health Lamy [wo separate units in 
ynie Promotes Sun Tan—Vitamin 
“—— \utomatic control AC-DC 
current, $3.9 paid Detaiis Free. 
eye Mf 4515-M Cottage 
( ve, Chicago 
WELDING 

HOME-MADE Arc-wek from North 
East (Dodge) 12 volt automobile gener- 
tors. Requires fi | brush 
changes for 40 volts rote Con- 
trol 25-125 amperes 200. New 





é.-i 
method designed for rs, actual 
welding views, real facts, over 3,000 
instructive words. Certified Plans $1.00, 


C.O.D. $1.12, Airmail 2c extra. 
Welders Club of America, BB-3432 
M-Mart, Chicag: Special Limited 
quantity, Dodge 12 volt used generators 





with Certified Plans $5.00 F.O.B. Chr 
cago. Special: Send ad with above 
for extra plans, “How to build 

es 


Welder 





without 


Doc rewine 














ATTENTION! $1.06 brings big 
iboratory tested collection of over 100 
{ the most practical conversion plans. 
Arc-welders from electric auto motors, 
light-plants, hattery-chars Dodge 
enerators ‘ Pe wer ors and 
enerators Fifty car generator con- 
versions make wind light plants, wind 
chargers, A.C. and D.C. gener . 
motors Old transformers make 





All in 
Box 165, St. Pa 
ARC-WELDING Outfit $1.25. Weld 
fenders, braze, solder. Lavrow, 4368-W, 
Warren, Detroit. 





Stamp app 





WIND ELECTRIC PLANTS 
We show you 





nd light plant. 





plete plans and able 
Wind plant parts, welders, 
es. LeJay Mt LeJay 

Minn. 

-ctricity f 1 W Build 

Windcharger Cost 98c for 
s used ¢ generat Draw- 
ctions 10c. Wes Min- 
n. 





WIND DRIVEN PLANTS 
-NERATOR pr 
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Cut Sections For Microscope 


[Continued from page 135] 

begun to harden and set around the edges of the 
well, insert the bud and orient so that it lies 
either straight across or straight up and down. 
It may be necessary to hold it in place with 
warmed forceps until the paraffin has hardened 
sufficiently to prevent any change in position. 
When completely cold and hardened, the paraffin 
mass is ready to cut. 

This brings up for consideration the last but 
an important point—the plane of section. Or- 
ganic structures are built around certain planes 
of symmetry and the microscopist should know 
the terms employed. The higher animals, such 
as a cat or fish or man show bilateral symmetry 
or two-sided relationship of parts, the left half 
of the body being a mirror image of the right. 
One plane passes lengthwise through the body 
from head to tail and bisects the back and belly 
surfaces; a section in this plane is termed sagittal. 
Another passes lengthwise at right angles to the 


sagittal, bisecting the right and left sides; this 
is a horizontal or frontal section. A third is at 
right angles to both of these, passing across the 
body, and such a cut is a transverse or cross sec- 
tion. The first two are both longisections, as 
opposed to the third. 

In objects not bilateral, but built with the 
parts radiating from a common center, as in a 
starfish or a tree trunk, the symmetry is radial 
and the planes receive different names. A radial 
section is any longitudinal one that forms a ra- 
dius, while a tangential cut is longitudinal and 
parallel with a radial, but forms a tangent and 
not a radius of the circle, lying off-center. The 
third plane is transverse or cross, as before. 

In none of these cases do the planes pass ob- 
liquely, and the operator must use care never t 
make oblique sections, but only those parallel t 
one of the planes of symmetry. Oblique sections 
are confusing and do not give a picture of in- 
ternal organization that can be interpreted easily 


The best practice is to gain a knowledge of 


[Continued on next page] 











ADDING INTEREST TO 
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Pr- Sr 


—— 
Olympifihe Wanterfptele 
6- 6.2 


Aeosen arn: 
Garmifad) Dar tenticrther 





When the Austrian government issued the stamp shown on 
the left they never expected it to be sought by collectors 
everywhere. When issued it was found that the ears were 
reversed on the man. The corrected stamp appears at right. 





In order to properly advertise the Winter Olympics at 
Garmisch-Partenkirchen, the German government supplied 
the post office at Stuttgart with a special postmark depicting 
a skier and the Five Ring Olympic symbol as shown above. 
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Hustrz lists free. ® 

(G.P.0.), Brooklyn, N 

1897 GRAND Como: enuine Baden 
Turks Caicos, $5 U. a voies 
Samoa, et Everything \ 1-MM 
Hanson Place, Brookls 

FANTASTIC Indochina, rman State, Perak 
Selangor, Sembilan, Bicolore« Air I, Siberia 

Free with Approvals! Postage 3c. Saxon Company, 3 
Dek lb Ave., B klyn, N. Y. 

DIAMOND irpost Commemorative Issue C : 

letariat Portr Complete, Dragon Stamp, with add 
t ul, « loging $3.00, only 10c. Frie ] F . » Box 
4428M, Philadelphia, Penna. 

NEW R ! World’s largest triangle! ¢ 

Tat as S lors, picte s at 1 ot s 
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1870-D, T 
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STAMPS! 1 diff. 35c; 1,000 4 

strated A m (4 ) ss es) 2% A rovals se 
Tatham Stamp Co. (D9) Spr ld, Mass 
BRITISH Colonies 54 Different including Jubilees 

ronations 10c with approvals. Swedell, 3129 Garfield Ave 
Minneapolis, Minn 
UNITED STATES ; Different, Perforation Gauge 
Hinges, Bargain Price t ll for 10c, Se 1 
Baroda, Mich. 
MIDGET MIXTURE—100 foreign stamps—Asia, M 
Europe, etc., 5c. Guy Elsea, Bowling Green, Ohio. 
FREE!!! Two Coronation Sets. Postage 3c. Role 
312T Shearerbldg, Baycity, Michigan. 

COINS 

FREE: Foreign Coin, Banknote and Large 

talogue, for 4c postage. Approvals sent. 
S eld-9, Mass 


INDIAN CURIOS 





INDIAN CURIOS ] good cient Arrowheads $ 
Tomahawk Head 5 Illustrated catalog 5c. I, Daniel, 
Hot Springs, Arkansas. 
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CAMERA FANS— 
YOU ASKED FOR 
THIS BOOK! 


300 
PICTURES 





144 
PAGES 


ES ONLY 
— §0 


For months readers of MODERN MECHANIX 
have been asking us: “Why don't you put out a 
complete photo manual of some kind that tells 
in non-technical language how to develop, print 
and enlarge our films, how to make our own 
darkroom equipment, how to improve our cameras, 
how to make good pictures?" The new PHO- 
TOGRAPHY HANDBOOK is that book! Al- 
though it has been on sale only a few weeks, it 
has already been acclaimed far and wide as 
one of the most useful and practical books on 
the market. No matter what kind of a camera 
you own—$1.00 box brownie or a $200 miniature 
—you will want a copy right away. 


On sole af newsstands, or obtainable directly 
from us, postpaid. Fill out the coupon below: 


- 
' 
s FAWCETT PUBLICATIONS, INC., : 
Fawcett Building, Greenwich, Conn. 1 

' 
' Enclosed find fifty cents. Please rush my copy of g 
. the new PHOTOGRAPHY HANDBOOK. i 
. i 
: 1 
; Name ' 
: ' 
: i 
; Address . 
; (Remit by money order or check. Do not send coins § 
' through the mails.) ' 

7 
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A Utility Table For The Auto 


[Continued from page 128] 

On the same end of the post but on the opposite 
face is screwed the long tab of a T hinge and the 
two sections of the table are now ready for as- 
sembling. To do this, hook the table top into the 
dash compartment and place the supporting post 
under it, moving it toward the rear of the car 
until it just misses hitting the front edge of the 
seat. Make sure the post is square and true with 
the table and mark the hinge holes for the screws. 

Now take the table out of the car and screw 
the leg to the under side of the top, being careful 
that the leg folds away from you when the table is 
in use. To attach the table, elevate the front edge, 
push the back edge into the compartment, hook 
the two brass clips in the lip of the dash, pull 
toward you and lower the table to writing 
position. The leg will automatically swing into 
its proper place. 

As may be noticed in the detail drawing of the 
method of hooking the table to the dash, once the 
table is in position, the brass clips prevent it 
from sliding forward or tipping up at the rear, 
while the 42” square wood strip prevents the table 
from sliding too far into the compartment. Thus 
the table is firmly held at that point. 

The table may be left in position while you get 
in and out of the seat. Just lift up on the table 
slightly, to free the leg of weight, push the leg 
forward, slide your own leg by the table and re- 
turn the table support to a vertical position. It 
is thus not necessary to disturb a typewriter or 
anything else that may be on the table if one 
must get in or out of the car. 


Cut Sections For Microscope 


[Continued from page 141] 
structure by inspecting first a cross and then a 
longitudinal section, and most microscopists 
make both and mount one of each under the 
same cover glass. 

In the case of tree buds this would be a recom- 
mended procedure. Cut true cross sections near 
the middle, then cut true radial sections and 
mount one of the best of each on a single slide, 
side-by-side. Never mix unrelated subjects on 
the same slide, however. 

Next month we are going to delve into the 
mysteries of preparing such materials as plant 
and animal sections for permanent preservation, 
but meanwhile, so that you can see what some 
of your efforts look like under the microscope, 
stain a few of your best sections in dilute mer- 
curochrome, place in strong alcohol for over- 
night, then into xyol or carbol-xylol for an hour 
and mount in balsam. These are not the per- 
fectly finished slides we have promised you, 
but are merely to serve until the next step in 
technique can be explained. And here’s wishing 
you good cutting! 


Accept No Subgtitutes! Always Insist on the Advertised Brand! 
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Coal Shows Heat Content 


A new experimental method by which scien- 
tists can look at a piece of coal and tell how much 
heat it will generate was announced at the meet- 
ing the American Institute of Mining and 
Metallurgical Engineers. 

Two midwestern geologists, L. C. McCabe of the 
Illinois Geological Survey, and Prof. T. T. Quirke 
of the University of Illinois, described the secrets 
of coal analysis in their technical paper, “Angle 
of Polarization as an Index of Coal Rank.” 

Tiny cubes of coal are polished and brightly 
illuminated with a small lamp. The light reflected 
from the polished surface becomes polarized and 
is studied with Nicol prisms to determine the 
angle of polarization. By a fundamental rule of 
optics known as Brewster’s Law, the angle of 
polarization of the reflected light can be related 
to what scientists call the index refraction. This 
last is the degree of bending which a material will 
cause as light passes through it. 

Final and significant step in the research was 
the discovery that the amount of heat in B. T. U. 
(British Thermal Units) which a unit amount of 
coal can produce is related by a simple straight- 
line relationship with its index of refraction as 
measured in the apparatus. 

Using the wide range of different kinds of coal 
found in Illinois from woody lignite to soft bitumi- 
nous and so on to harder bituminous it was found 
that as the heating qualities of the coals increased, 
so too, did their index of refraction. 

The method, pointed out Mr. McCabe and Prof. 
Quirke, is still in the experimental stage and the 
accuracy of the technique could be increased ten 
or one hundred times with better equipment. 

“This investigation,” they declared, however, 
“with improvised equipment imperfect in many 
particulars, has discovered what appears to be a 
physical criterion for rank identification (of 
coal) .” 


of 


Desert Produces Gas For Ice 


INED like petroleum in shallow wells, 

carbon dioxide gas is being converted 
into dry ice at two plants near the shore of the 
Salton Sea in the Imperial Valley of Southern 
California. 

The carbon dioxide was discovered several 
years ago when a power company drilled for 
dry steam. Later two engineers, W. P. Morse 
and Carl W. Einhart, investigated the possi- 
bilities of converting the gas into ice at low 
cost. Today 12 tons of the refrigerant are 
being produced daily. 

Wells 650 feet deep tap gas, which then is 
pumped four and a half miles to a compressing 
plant. After temperature is reduced it is 
fed in the form of snow, into giant presses. 
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Inside Trade Information On: oN‘ busw 


How to use the steel square—Ilow to file and ~_ 
saws—lIlow to build furniture—lIlow to use 

mitre box—How to use the chalk line—Ilow to A. 
rules and scales—IIow to make joints—C arpentera 
arithmetic—Solving mensuration proble -ms—E; s 





3 and roofs—How to 

timate costs—How to buile houses, barns, gare 
aces, bungalows, etce.—How to and draw 
plans—Drawing up specificat ions— How to ex- 
cavate—How to use settings 12, 13 and 17 on the 
steel square—How to build hois sts anc i scaffolds— 
skylights—How to build st _— w to put on 
interior trim—lIlow to hang ae »rs—liow to lath— 
lay floors—How to paint 











THEO. AUDEL & CO., 49 W. 23rd St., New York City 








Mail Audels Cc arpente os nd By ilders Guides, 4 vols., on 7 days’ free trial. Tf O Ke 
I will remit $1 in 7 thly until $6 is paid. Otherwise I will return them 
N» obligation ux alesse I am ontished. 
MEB.ccccccccccesccovecccocsecoccesesesconeceoseoeseeseseooseseoseoecocesece 
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0 sacceee . 
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New Catalog of 

New catalog of trailer parts at rgain prices. Axles, straight, 

$4 Drop « a axle, $7.50 nt undercarria 

$19.50 " le tire Cc brakes on axle, 

$15 extra Beet brake Send for 
FREE Cat: to 

Sheawceh Trailer Parts, 12319 Turner, Detroit, Mich 
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Cotton Used As Roadbinder 


y dusky cotton 
cs bulging with 


Down in Alabama _ recen 
pickers, pulling long cotton sa 
the fleecy staple, paused long enough at the end 
of their rows to watch highway construction 
nearby. Their tracted by the 





attention was at 





laying of a canvas-like material between the 
layers of sand, slag, and asphalt. 
The Negro farm hands didn’t know but the 


same substance they were picking, except in 
different form, wes being used to build up the 
road. No one took the trouble to tell them, but 
they were seeing history in the making. Now 
traffic is moving over this first “cotton high- 
way,” a small part of an extended program being 
fostered by the U. S. Department of Agriculture 
in which some 6,167,000 square yards of cotton 
fabric are being provided for the building of 
over 500 miles of roads in 24 states 

Advocates of “cotton paving” contend that it 
not only reinforces the bituminous surfacing of 
the highway, but also prevents it from cracking 
and improves its resistance to water. In a broader | 
is hoped that a great new domestic | 
market will be provided for the chief product | 
of the southern farm. 

But the cotton fabric must prove its case before 
being widely used in highway construction. Six 
bales of cotton per mile are required for the 
usual “farm to market” highway and its use 
increases construction costs about $1,000 per mile. 
A year or more will be required for an adequate 
test of the new highway. 

The rolls of cotton fabric as they come from 
the mill are 82 inches wide, three rolls being re- 
quired after allowing for lapping to cover 20 feet 
of the usual 22-foot roadway. It is laid on a 
coating of hot tar, then more tar applied, with 
other layers of slag and asphalt coming on top. 

Alabama proposes to build 119 miles of cotton 
fabric highways, using 1,260,094 square yards of 
the material, or more than any other state. North 
Carolina comes next with plans for 105 miles. 
Twenty-two other states will varying 
amounts 


sense it 


use 


Naval Observatory Builds 
More Time-Signal Clocks 


Two automatic crystal-controlled clocks 
being built by the U. S. Naval Observatory in 
Washington, D. C., for addition to its time-signal 
broadcasting service, Capt. J. F. Hellweg, Super- 
intendent of the Observatory, reports in his 
synopsis of work for the fiscal year 1937. 

Used to send out at frequent intervals time 
signals for mariners and scientists who find them 
indispensable, the clocks, which are regulated by 
a vibrating crystal, are intended for the naval 
Stations at Mare Island, Calif., and Honolulu. 
Twenty time signals are sent each day from the 
naval radio station at Arlington, Va., and five are 
broadcast from Mare Island. 
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Compressed air for operation of a paint sprayer is created by 
this foot operated pump. The air is stored in a small tank 
and released through a regulator valve at a constant pressure. 


A wrist watch that not only keeps time but 
supplies the user with a stop watch, a tacho- 
meter and a telemeter. 


A handy drawing instrument for ruling lines 
and lettering. 


An electric flare designed to provide a power- 
erful red beam from any Even though 
knocked over in the road, because its lens has 
It will give 
It is water 


angle. 


no dark zone, it can be seen easily. 
either a steady or intermittent glare. 
and dust proof. 


A pipe using a dehydration tube to eliminate excessive con- 
densation. Without the use of an absorbant cartridge, 97 per 
cent of moisture is eliminated, keeping shank clean and dry. 
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A seven-inch shaper 
modern shaper construction. 
forty-five and 200 strokes 


incorporating principles of 
Four speeds, between 
a minute are available. 


A rubber or friction tape holder to be wom 
on the belt. It allows the tape to be rolled off 
as needed. 


A special light for use when a car is on a lift 
and workmen are under it. Attached directly to 
the lift, it rides up or down as the car is raised or 
lowered. Reflector and bulb can be removed 
without disturbing the wiring. 


A pressure oiler for delivering the exact 
amount of oil to the spot where it is ree 
quired. The amount of oil delivered on each 
stroke is regulated by an adjusting nut. 


A basket type of sink strainer. 
It can be opened or closed quickly 
and easily, and it can be emptied 
without the fingers touching the 
refuse. Two sizes available 
for large and small sink openings. 


are 


A one-piece asbestos suit for 


fire fighters. The shoes and the 
body of the garment are in one 
piece and it is put on with a zip- 
per fastener. The zipper is pro- 
tected by an asbestos flap, so that 
in the event the wearer is over- 
come, the suit can be removed 
quickly. 





A reversible hand guard which 
can be used with or without e 
—_ _—— P P . A reversi 
gloves. It is seven and a half easiest 
inches long, and is made of high for % inch 
quality chrome leather, steel drive 


: “re and 
stitched to prevent ripping. 
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